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Preface to ”Implementing Pediatric Integrative

Medicine in Practice”

Building on two published Special Issues, Introduction to Pediatric Integrative Medicine, and

Mind-Body Medicine in Children and Adolescents, this Edition explores the implementation of

integrative medicine by pediatricians and nurses in a rich array of venues and applications. Written

by experts in their respective fields, the edition pushes open a door that was previously simply

ajar, educating us on research advances and practical clinical applications in this emerging field,

demonstrating the power and range of pediatric integrative medicine.

Many, if not all, of the contributing authors have faced significant challenges in program start-up,

acquisition of funding sources, administrative support, and program sustainability. Their persistence

gives us hope and their hard-earned insights pave the way for those blazing their own trails in the

field. It is no exaggeration to say that the pediatric community pursuing this work is extraordinarily

creative and resourceful.

The Edition opens with an overview of the field’s evolution in an article by national leaders to

provide background and perspective for those less familiar with its history. It is followed by in-depth

articles on clinical hypnosis; development and implementation of a ground-breaking integrative

headache clinic in an academic children’s hospital; development of a comprehensive integrative

medicine program at Lucille Packard’s Children’s Hospital at Stanford University; description of

the successful embedding of a pediatric integrative medicine curriculum into a German pediatric

residency—accompanied by an inspiring description of one of the group’s educational outings.

These excellent articles are followed by a description of a randomized trial of mindfulness in obese

adolescents and an exploration of the effectiveness of an online course to teach mindfulness and

resilience to adolescents.

The pressing need for non-pharmacologic approaches to pain is explored in three separate

articles, one addressing the topic in newborns, an underrepresented population in the national

research in this critical area. A case-based article describing interdisciplinary collaboration with

a wide range of integrative therapies provides examples and creative ideas for immediate use.

An article by Voss and Kreitzer, leaders in the field of nursing education, gives us a forward-looking

view of the implementation of integrative nursing in a pediatric setting and emphasizes the

importance of a highly collaborative approach to the pediatric patient. The Edition closes with

an article describing the need for ongoing attention to the health and wellbeing of our pediatric

trainees—reminding us to care for ourselves as well as those who look to us as teachers and mentors.

As this Special Edition took shape I was struck by how far the field has come in a relatively

short time, and I am intensely curious to see what its future holds. I feel confident speaking for

the contributors in saying that the motivation to advance the field comes from a deep desire to

improve the health and well-being of children around the world, to make measurable strides towards

more effective preventive pediatric care, and to reduce pain, stress, and suffering for all children and

adolescents, especially those living with chronic illness.

ix



I encourage readers to explore this issue with an open mind and to allow sparks from these

contributor’s creative work to catalyze new ideas and initiatives. I hope you learn as much as I did

while working on this issue. Finally, thank you to all who contributed to the Edition, including the

patients and families that took part in the programs and studies with the shared goal of helping the

next child’s experience in health care be that much smoother.

Hilary McClafferty

Special Issue Editor
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Abstract: Pediatric integrative medicine (PIM) is of significant interest to patients, with 12% of the
general pediatric population and up to 80% of children with chronic conditions using PIM approaches.
The field of PIM has evolved over the past 25 years, approaching child health with a number of
guiding principles: preventive, context-centered, relationship-based, personalized, participatory,
and ecologically sustainable. This manuscript reviews important time points for the field of PIM
and reports on a series of meetings of PIM leaders, aimed at assessing the state of the field and
planning for its future. Efforts in the first decade of the 2000s led to increased visibility in academic
and professional pediatric organizations and through international listservs, designed to link those
interested in and practicing PIM, all of which continue to flourish. The PIM leadership summits in
recent years resulted in specific goals to advance PIM further in the following key areas: research,
clinical practice, professional education, patient and family education, and advocacy and partnerships.
Additionally, goals were developed for greater expansion of PIM professional education, broader
support for pediatric PIM research, and an expanded role for PIM approaches in the provision of
pediatric care.

Keywords: pediatric integrative medicine; vision; clinical practice; education; advocacy;
complementary therapies

1. Introduction

Integrative medicine is defined as relationship-centered care that focuses on the whole person,
is informed by evidence, and makes use of all appropriate therapeutic approaches, healthcare
professionals and disciplines to achieve optimal health and healing, including evidence-based
complementary and alternative medicine. Pediatric integrative medicine (PIM) develops and promotes
this approach within the field of pediatrics [1,2].

Children 2018, 5, 111; doi:10.3390/children5080111 www.mdpi.com/journal/children1
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The field of pediatrics is at a crossroads. The health of our children—our future—is at stake.
The prevalence rates of myriad chronic pediatric health conditions continue to rise at an unprecedented
pace [3,4]. Chronic health conditions contribute to the global burden of disability [5]. Historically,
the conventional solution has favored a ‘disease-treatment system’ that often incentivizes more invasive
care at higher cost, an approach poorly aligned with the needs of today’s children. Health care
transformation is no longer optional; it is an absolute imperative. Advocates and stakeholders in
search of better health care require new approaches to meet the complex health challenges faced by
children. We are searching for safer and more cost-effective paradigms to optimize the health and
well-being of children everywhere. Multidisciplinary healthcare models that implement integrative
and complementary therapies for patients with chronic illness have shown improved clinical outcomes
and quality of life [6,7]. In addition, health outcomes are improved through patient empowerment [8,9].
Integrative medicine promotes relationship-centered care and empowers individuals to incorporate
wellness strategies such as improving nutrition, physical activity, and sleep hygiene.

Pediatric integrative medicine (PIM) represents an evolution in pediatric care, a paradigm that
embodies a philosophy consistent with long-standing holistic principles of quality medical care.
As Dr. Kathi Kemper noted in her Presidential Address to the Ambulatory Pediatric Association nearly
20 years ago, “Holistic medicine is really just good medicine. It means caring for the whole child in
the context of that child’s values, their family’s beliefs, their family system, and their culture in the
larger community, and considering a range of therapies based on the evidence of their benefits and
cost” [10] (p. 214).

PIM is defined by several core guiding principles [2,11]:

• Preventive: True primary care pediatrics is proactive rather than reactive. Prescribing lifestyle solutions
to prevent disease is generally preferable to costly and potentially risky treatments. Lifestyle
prescriptions may include food, activity, nature, creativity, rest, mindfulness, and connection
with others.

• Context-centered: Children must be nurtured within the context of healthy families, communities,
and schools. Health in mind, body, and spirit depends on how suitable the environment is for
the child.

• Relationship-based: Only through open communication and building trust are we best able to
work together to ensure each child’s optimal health. The connection between health professionals
and families has its own healing potential.

• Personalized: Health is not a one-size-fits-all proposition. Each child carries a unique potential
based on a complex interplay of genetic and environmental factors. There is no medical treatment
that can be guaranteed as safe for 100% of any population. Each family has the inherent right to
make health care decisions for their children, keeping in mind the best interests of the child as
well as legitimate public health concerns that ethically inform these decisions.

• Participatory: Creating health should be a collaborative process, actively encouraging participation
and putting children and families back in control of their own health. Patient-centered care creates
hope and empowers families to make sustainable changes, inspiring children to create the future
they deserve.

• Ecologically sustainable: How we practice healthcare affects the environment, which has
a measurable and cyclical impact on our health. The health and well-being of all the Earth’s
inhabitants are intimately tied to the health of our planet.

• Evidence-informed: Therapies that are evidence-informed while using the safety-effectiveness
rubric (Figure 1) are considered as part of the treatment plan.
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Figure 1. Safety–effectiveness therapy evaluation rubric.

2. Background

The field of PIM has developed organically over the last 25 years owing to pressing need and
interest from pediatric health professionals, parents, and children. We have clear and compelling
data that complementary therapies are of great interest to parents [12]. Use of these therapies
in pediatrics is significant, as the 2012 National Health Interview Survey revealed that 12% of
children use complementary therapies [13]. Studies in specific chronically ill populations have
reported complementary therapy use in up to 80% of study participants [14,15]. We use the term
“complementary” specifically to delineate these therapies from those offered within conventional
Western medical care systems. PIM, by definition, embodies the integration of complementary therapies
with conventional pediatric health care in a way that is informed by best available evidence and
centered on the individual patient and family. Truly effective and safe patient-centered care demands
that we talk with our patients about therapies of interest to them and know where to find evidence to
inform these conversations.

Critics maintain that integrative therapies do not have sufficient evidence to support their use
in pediatric populations. We recognize that all health interventions would benefit from more high
quality pediatric research to assess both effectiveness and safety. We do not agree that, by definition,
all conventional care is evidence-based and that complementary therapies, by definition, lack evidence,
or else they would be incorporated as part of conventional care. Research published in reputable
journals has shown over the last 30 years that myriad complementary therapies are safe and effective
for a variety of pediatric conditions and symptoms. Pediatric health professionals are encouraged to
ask their patients and families about complementary therapy use [12]. In a national survey sent to
members of the American Academy of Pediatrics (AAP), most pediatric healthcare professionals (87%)
had been asked about complementary and alternative (CAM) therapies by a patient/parent within
three months of the survey [16]. In addition, over 80% of the pediatric healthcare professionals desired
additional information on CAM, with fewer than 5% reporting being knowledgeable about individual
CAM therapies [16]. Of the whether or not professionals ‘believe’ in these therapies is immaterial;
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patient-centered care and patient safety demand that professionals know what health approaches are
being used and considered. Health professionals must remember that evidence-informed medicine is
a triad: best available evidence, clinical experience, and patient preference [17]. Dr. Kathi Kemper and
Mr. Cohen, JD, MBA, MFA published a now well-established rubric to evaluate the use of therapies [18],
see Figure 1.

As demonstrated in the graphic, use of therapies should be recommended if the intervention is
known to be safe and effective based on best available evidence. If the therapy is known to be safe but
efficacy has not yet been conclusively established, it is reasonable to tolerate use while monitoring
response. If a therapy is known to be effective but its safety is questionable, after a careful informed
consent discussion, use may be considered if monitored closely. Finally, a therapy is to be avoided and
discouraged if it has no proven efficacy and known adverse effects. Relative risks and benefits should
always be considered in light of best available evidence, and professionals can use the graphic to help
guide decision-making in collaboration with patients and families. It is important to note that this
rubric applies to all therapies—not just those deemed complementary—as complementary therapies
may not apply to all pediatric conditions.

We recognize there are pediatric health professionals who would like to know how to discuss and
apply these therapies in clinical practice, where to seek further training, and when to refer patients
for these therapies. In addition, several barriers may exist for both professionals and families, such as
adequate coverage of therapies and availability of PIM resources for the underserved or for those
living in resource-poor locations [19,20]. The PIM Leadership Initiative (PIMLI) has developed this
position statement to provide a unified vision for PIM to meet the needs of professionals in the service
of pediatric patients and families. As PIM is still growing, although 20 years old, providing structure
and vision is imperative for the continued, sustainable development of the field.

3. Evolution of Pediatric Integrative Medicine

The field of PIM has evolved tremendously over the past two decades. The sentinel events that
have shaped the current PIM landscape are noted below.

Pediatric integrative medicine timeline, 1995–2017:

• 1995 Ambulatory Pediatric Association establishes Holistic Pediatrics Special Interest Group
• 1996 “The Holistic Pediatrician” published (Kemper)
• 1998 Boston Children’s Hospital establishes Center for Holistic Pediatric Education and Research
• 1999 First PIM Conference hosted by University of Arizona; Dr. Kemper’s APA Presidential

Address (Holistic Pediatrics = Good Medicine)
• 2000 Second PIM Conference hosted by Children’s Hospitals and Clinics (Minneapolis) and

University of Minnesota, AAP Task Force on CAM established and AAP NCE CAM sessions start
• 2004 First PIMLI Summit in St. Paul, MN; Pediatric Complementary and Alternative Medicine

Research & Education (PedCAM) Network (Vohra) and International Pediatric Integrative
Medicine (IPIM) Network (Rosen) started

• 2005 AAP Provisional Section on Complementary, Holistic, and Integrative Medicine (CHIM) and
Integrative Pediatrics Council (IPC) established

• 2005–2008 International PIM/Pangea conferences hosted by IPC
• 2006 Pediatrics in Review series on PIM debuts (Vohra, editor)
• 2007 Pediatric Clinics of North America volume on PIM published (Rosen, Riley ed.)
• 2008 AAP Section on CHIM official (name later changed to Section on Complementary and

Integrative Medicine, or SOCIM); The Use of Complementary and Alternative Medicine in Pediatrics
AAP Clinical Report published in Pediatrics, IPC dissolves

• 2009 “Textbook on Integrative Pediatrics” published (Culbert, Olness ed.)
• 2012 PIM program survey published (Pediatric integrative medicine: pediatrics’ newest subspecialty?

Vohra S, et al.); University of Arizona Center for Integrative Medicine launches Pediatric
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Integrative Medicine in Residency (PIMR) curriculum; AAP SOCIM name changed to Section on
Integrative Medicine (SOIM)

• 2014 Physician Health and Wellness AAP Clinical Report published in Pediatrics; inaugural AAP
SOIM Pioneer Award given to Dr. Kemper; “A Guide to Integrative Pediatrics” textbook published
(Misra, Verissimo)

• 2015 PIMLI Summit II in Boston, MA
• 2016 PIMLI Summit III in Hackensack, NJ; “The Holistic Pediatrician, 20th Anniversary Edition”

published (Kemper); Mind-Body Therapies in Children and Youth AAP Clinical Report published
in Pediatrics

• 2017 “Integrative Pediatrics: Art, Science, and Clinical Application” textbook published
(McClafferty)

All events are listed to the best of the PIMLI’s Summit collective knowledge and may not include
all international PIM events.

As noted, the first official meeting of PIM leaders in the United States was held in 2004 and
termed the Pediatric Integrative Medicine Leadership Initiative (PIMLI) Summit. The first PIMLI
Summit spawned several major initiatives: A Section on Integrative Medicine within the AAP,
an interprofessional PIM nonprofit (the IPC), and two international online resources (the IPIM-Network
and PedCAM). These entities spearheaded numerous educational programs, including (1) PIM content
at the AAP’s National Conferences and Pangea PIM Conferences; (2) publication of key PIM books
and scholarly articles; and (3) the establishment of the PIM in Residency (PIMR) training program.
The decade of significant progress following this first PIMLI Summit coupled with the desire to nurture
sustainable growth in the field prompted PIM leaders to systemically revisit the vision for the future of
PIM [2,21,22].

4. 2015 PIMLI Summit

Supported by a generous grant from the Marino Health Foundation, Drs. Kathi Kemper and
Lawrence Rosen—in partnership with the AAP—developed the second PIMLI Summit held in Boston,
MA in June 2015 to accomplish the following objectives: (1) develop a long-term vision for PIM
addressing gaps and future needs for clinical, educational, research, and advocacy domains; and (2)
develop future PIM leaders who can achieve the vision through practical strategies and partnerships.

A group of fifteen PIM leaders from the United States and Canada were invited to attend the
Summit. These physicians had a varying range of expertise in PIM with different stages of career
development, and practiced in a variety of settings. They also represented the AAP Section on
Integrative Medicine, Academy of Integrative Health and Medicine, University of Arizona Pediatric
Integrative Medicine in Residency program, various North American pediatric academic programs,
and the PedCAM and IPIM Networks. An intentional effort was made to incorporate a balance
of early career and established leaders. Representatives from many other professions and partner
organizations were consulted during meeting preparation to optimize long-term sustainability and
success and to embody the interprofessional philosophy inherent in integrative care. Specifically,
with organizational support by John Weeks, a pioneer in collaborative interprofessional IM efforts
over several decades, representatives from the Academic Collaborative for Integrative Health (ACIH)
participated in a comprehensive pre-Summit survey.

4.1. Professional Pre-Summit Survey Summary

In May 2015, more than 30 integrative health professionals provided feedback on the definition
of integrative medicine, the state of child health, and a vision for PIM through a pre-Summit
survey developed by Drs. Kemper and Rosen (unpublished data). In addition to pediatricians,
these professionals represented expertise in Ayurvedic Medicine, botanical medicine, chiropractic,
education, energy medicine, family medicine, health policy, massage therapy, mental health,
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naturopathy, Traditional Chinese Medicine, and yoga. Drs. Kemper and Rosen coordinated a conference
call with John Weeks and a specially-designed 15-member interprofessional task force to discuss the
survey and provide guidance for the Summit. A wordcloud (Figure 2) was created from stakeholder
comments about what integrative medicine meant to them (unpublished data).

 

Figure 2. What does integrative medicine mean to you?

Regarding the current state of children’s health, respondents noted that while pediatric acute care
is ‘good’, both the quality and quantity of medical care for children and youth with chronic conditions
often is not optimal. Survey participants felt the current conventional health care system is failing
to adequately address the rising prevalence of chronic illnesses in children. They believed there is
a need for a larger workforce of PIM health professionals to meet the challenges of complex childhood
conditions while also promoting wellness. They also highlighted the importance of educating families
about lifestyle approaches including healthy nutrition, physical activity, sleep, and stress coping skills.
A need for more effective advocacy for improving children’s health globally was mentioned, including
a push for healthier modes of transportation, sustainable agriculture and food sources, and addressing
health related environmental factors.

When asked how pediatricians can more effectively work with other stakeholders to best serve
children’s needs, survey participants responded that collaboration with other health professionals,
parent groups, third-party payers, and community organizations is key. PIM stakeholders’ vision for
what pediatric integrative medicine would look like in 10 years included the wish that “decisions
regarding a child’s healthcare would be made from an integrative perspective, taking all possible
healthcare options into account”. Pediatric clinics would provide integrative care as part of the
medical home with respect for all members of the patient’s health care team. In addition, schools that
train health professionals will incorporate integrative medicine training and provide interprofessional
learning environments to build trust and facilitate patient-centered collaborative care. Finally, increased
public and private funding would be available to support the investigation of all evidence-informed
approaches that are personalized to the individual, given their health, preferences, and goals.

4.2. Parent Survey Summary

Parents are key PIM stakeholders and, therefore, a national parent online survey was conducted
just prior to the PIMLI Summit to guide the meeting, with the logistical support of Kiwi Magazine,
a publication focused on healthy lifestyle approaches for families. A sample of 1500 parents solicited
through Kiwi’s Moms Meet network (https://momsmeet.com, unpublished data) answered questions
regarding their knowledge of PIM, PIM therapies they’d like to see offered in pediatric practices,
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and their willingness to advocate for insurance coverage of PIM therapies. Of note, even in this
sample of natural health oriented parents, nearly one in four respondents were not familiar with
IM. Fewer than one in seven definitively consider their pediatrician integrative while approximately
60% of parents believe having an integrative pediatrician for their children is important. Information
about therapies is most commonly found online, and the two most desired in-office therapies are
nutritional counseling and behavioral/mental health services. Key survey findings are shown in
Figure 3a–d below.

 
(a) 

(b) 

(c) 

Figure 3. Cont.
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(d) 

Figure 3. (a) Parent response to question “how familiar are you with integrative or holistic medicine?”
Answer options included: very familiar, somewhat familiar, and not familiar; (b) Parent response to
question “do you currently see a pediatrician you would describe as integrative or holistic?” Answer
options included: yes, no, and unsure; (c) Parent response to question “how important is it to you to
be able to find an integrative pediatrician for your child/children?” Answer options included: very
important, somewhat important, and not important; (d) Parent response to question “where do you get
information about natural or holistic therapies?” Answer options included all options that applied to
parents: blogs/websites, friends/other parents, magazines/newspapers, health food store/pharmacy,
family member, pediatrician, and other (as outlined above).

4.3. 2015 PIMLI Summit Summary

At the opening of the 2015 Summit, the 15 PIM leaders in attendance reviewed the professional
survey as well as the evolution of the field to date. Using a World Café meeting paradigm, participants
explored five strategic domains critical to the sustainable growth of the PIM field: research, clinical
practice, professional education, patient and family education, and advocacy and partnerships [23].
Small groups were tasked with describing the existing gaps for each domain with specific strategies to
address those gaps. The whole group then worked to clarify gaps and strategies to identify realistic
and specific action steps to address each domain.

The following strategies were ultimately identified within each domain:

Research

• Expand the AAP Section on Integrative Medicine research and education grant program.
• Explore the development of a multi-center PIM research network.
• Publish PIM research articles in mainstream academic journals.

Clinical practice

• Promote use of existing quality clinical resources such as Pediatrics in Review articles, special issues
in professional journals, well-designed research trials on complementary therapies, and integrative
pediatrics textbooks.

• Compile and distribute sample encounter forms, handouts, and smart phrases for electronic
health records to support PIM clinical care.

• Develop an interprofessional online clinical resource repository.

Professional education

• Maximize distribution and utilization of PIM residency curriculum and fellowship programs.
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• Facilitate a regularly occurring interprofessional conference to advance PIM education, leadership
development, and to embrace and grow the PIM community.

• Present PIM content at pediatric subspecialty meetings and other health professional conferences,
including those targeting the underserved.

• Participate in initiatives to address policy development for modern health problems such as
chronic pain and opioid addiction that significantly impact children.

Patient and Family Education

• Develop multilingual descriptions of PIM therapies in child-friendly language.
• Increase PIM content on the AAP’s parent information website (healthychildren.org) by adapting

existing Pediatrics in Review articles.
• Develop an online video series featuring children and families discussing integrative care

success stories.
• Develop a robust library of PIM patient handouts for widespread use in the clinical setting.

Advocacy and Partnerships

• Establish an online presence to serve as a strong independent voice advocating for PIM as mainstream
pediatric healthcare, including a repository for research, clinical, and educational resources.

• Partner with disease-specific organizations to spread knowledge of PIM therapies that may
improve quality of life for their stakeholders.

• Cultivate strong relationships with specialties also serving children, such as family medicine,
medicine/pediatrics, and obstetrics/gynecology.

• Work with federal and state organizations to develop and promote preventive lifestyle policies
for children and families.

• Contribute to resource development and advocacy efforts that support payment for PIM services
and models of care.

• Explore sustainable resources for philanthropy to support ongoing growth of the field.

The group noted that these are considerable tasks and that an organization does not currently exist
to oversee and coordinate all of these strategies. Meeting participants unanimously expressed a strong
desire to explore the creation of an ongoing, sustainable PIMLI leadership group to coordinate this
work. Immediate next steps were debated, leading to the development of specific action plans related
to the above strategies and the delegation to participants. Finally, meeting participants prioritized the
following activities most needing financial support:

• Sustainable support for the AAP SOIM research and education grant program.
• Re-printing and redistribution of the “Talk with Your Doctor” PIM poster (http://www.cpsp.cps.

ca/uploads/publications/Posters-CAM.pdf) to pediatricians.
• Establishment of a new organization as the independent voice advocating for PIM as mainstream

pediatric health care, engaging and nurturing current and future leaders of the PIM movement.

The first two activities were delegated to the AAP SOIM Executive Committee. A PIMLI steering
committee was formed to pursue the third priority.

5. 2016 PIMLI Summit

With additional generous funding by the Marino Health Foundation, members of the PIMLI
steering committee met in July 2016 at the Hackensack University Medical Center in New Jersey to
further discuss the establishment of a new organization to coordinate PIM initiatives. In preparation for
this meeting, key PIM stakeholders were consulted via an online survey to assess current community
needs (unpublished data). Survey participants were recruited from two professional listservs: the IPIM
Network and the AAP Section on Integrative Medicine listserv.

9
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2016 Professional Survey Highlights

• A total 93 health professionals completed the survey.
• Approximately 75% identified as pediatricians (MD/DO) with a total of 17 professional

disciplines represented.
• Approximately 50% had been in practice more than 20 years, and more than 80% had been in

practice more than 10 years.
• Over 75% stated that currently available PIM resources online are not sufficient to support their

pediatric practice.
• The top two most valuable current online PIM resources were the two listservs noted above;

no current website was rated as valuable by more than 25% of respondents.

Conversations with key stakeholders and advisors confirmed the need and desire for
an independent organization focused specifically on PIM education and advocacy, directed at the broad
‘middle’ of the professional and consumer populations. Challenges identified included: (1) prioritizing
PIM both within a larger pediatric organization and within a larger integrative organization;
(2) securing funding for administrative support given the significant ongoing clinical, research,
and educational commitments of PIM leadership—creating a balanced interprofessional leadership
group; and (3) nurturing leadership development to ensure sustainability of the organization.
Understanding these obstacles, the PIMLI steering committee evaluated and debated potential partners
to host this initiative, concluding that no existing group ideally met our needs. They proposed
exploration of hosting an independent nonprofit organization as the first option. Paramount to the
success of this organization would be the design and launch of a robust multimedia website that serves
as a hub for all PIM activities, including:

• Membership for pediatric healthcare professionals providing specialized access to educational and
community-building resources, including integrating existing interprofessional and international
PIM networks (IPIM Network, PedCAM network).

• Consumer and policymaker engagement via media tools and the development of short
promotional videos profiling PIM “success stories”.

• Educational and Research Resource Repository, including professional presentations and
a searchable PIM publication bibliography.

• Continuing education online conferences and webinars.
• Professional consultative service assisting the development of academic PIM centers and

clinical practices.
• Coordination of PIM efforts with the AAP SOIM and other reputable national/

international organizations.

Organizational structure and funding needs were discussed including potential funding partners
and self-sustainable sources of support and leadership. Given the huge scope of the proposed activities
above and the clearly expressed needs in the 2016 professional survey, the scope was initially narrowed
to online PIM professional education, because opportunities to fill the gap of online educational
resources currently exist. At this time, PIM education exists through the University of Arizona
Center for Integrative Medicine: Pediatric Integrative Medicine in Residency (PIMR) curriculum
for pediatric resident physicians, various continuing education conferences, and online resources [24].
The PIMR program consists of a 100-h online educational curriculum initially piloted in five diverse
pediatric residency training programs in the United States. In 2016, the PIMR program had grown to
include more than 500 residents nationally and internationally in nine residency programs. Of note,
the PIMR program is specifically limited to pediatric resident physicians. The AAP SOIM sponsors PIM
educational sessions each year at the AAP National Conference to a broader group of pediatricians,
though these sessions are not accessible to many other PIM professional groups nor to nonmembers
of the AAP. Ultimately, collaborative efforts to reinforce interactive and online curricula at various
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steps during training and practice may help to meet the demand for therapeutic options that are safe,
effective, and aligned with patients’ values. A comprehensive, accessible online professional PIM
education hub would be optimally situated to meet the needs of the larger PIM community.

6. Vision for the Future

Based on work at the 2015 and 2016 Summits, long-range visions for PIM’s next decade
are outlined:

• PIM exemplifies a mainstream model of comprehensive care that emphasizes a personalized,
participatory, and evidence-informed approach to the whole child.

• PIM emphasizes preventive health, understanding of the etiology of underlying illness,
and exploration of all appropriate treatment options to optimize health and well-being.

• PIM promotes a cohesive, respectful, and interprofessional team approach focused on the
well-being of the child as a growing, developing individual in the context of the family.

• Professionals collaborate across disciplines and geographic boundaries in advocating for the
needs of patients and families from all socioeconomic and cultural backgrounds.

• Integrative professionals embrace self-care as a cornerstone of health.
• Integrative professionals support identification of and access to reliable PIM educational, clinical,

and research resources for all those interested in maximizing patient health and wellness.

To achieve this vision, proposed tangible outcomes include:

• Establishment of an international and interprofessional pediatric group to coordinate and advance
the work of PIM in collaboration with the AAP SOIM. This two-pronged approach ultimately
represents the optimal strategy to ensure the sustainable growth, evolution, and impact of PIM
within the field of Pediatrics.

• Medical schools, residencies, and other professional training programs teach PIM routinely
and widely.

• Hospitals, clinics, and academic centers promote co-located PIM services (e.g., credentialing
nurses and/or other providers and staff in biofeedback, aromatherapy, clinical hypnosis, etc.).

• Pediatric training programs implementing the PIMR curriculum and PIM fellowship programs
experience high enrollment and active participation of alumni.

• A yearly interprofessional symposium is established and brings together PIM professionals for
collaborative learning.

• PIM materials (e.g., description of therapies, licensing/credentialing information, clinical
guidance, patient educational materials, research summaries, and updates) are compiled and
hosted on an independent website for ready access by professionals, patients, and institutions.

• PIM research is adequately funded to develop the science of utilization, safety, efficacy,
and cost-effectiveness of PIM therapies, and a multi-center research network is established
to facilitate the acquisition of this knowledge.

• Safe, effective, and cost-effective PIM therapies and health care systems receive endorsement from
national organizations, hospital leadership, and other decision makers to judiciously expand PIM
as appropriate.
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Abstract: While pediatric integrative medicine (PIM) emphasizes an “evidence-based practice using
multiple therapeutic modalities”; paradoxically, literature reviews examining the prevalence and/or
efficacy of such mind–body approaches often address PIM modalities separately. Such contributions
are relevant, yet documentation of how to deliver combined complementary approaches in children
and youth are scarce. Nevertheless, integrative practitioners in clinical practice routinely mix
approaches to meet the individual needs of each patient. Best practices are flexible, and include
blending and augmenting services within the same session, and/or connecting modalities sequentially
for an incremental effect, and/or referring to outside resources for additional interventions.
Resonating with integrative medicine’s definition, this article’s goal is to demonstrate paradigms
that “bring together complementary approaches in a coordinated way within clinical practice” by
linking clinical hypnosis, the trail-blazer modality in PIM’s history, with mindfulness, biofeedback,
acupuncture, and yoga. Following the consideration of the overlap of guided imagery with hypnosis
and an abridged literature report, this clinical perspective considers the selection of modalities
within a collaborative relationship with the child/teen and parents, emphasizing goodness-of-fit
with patients’ contexts, e.g., symptoms, resources, interests, goals, and developmental stage. Case
vignettes illustrate practical strategies for mixing approaches.

Keywords: integrative medicine; hypnosis; mindfulness; biofeedback; acupuncture; yoga; guided
imagery; self-regulation; complementary; education

1. Introduction

1.1. Clinical Hypnosis: The Roots of Pediatric Integrative Medicine (PIM)

The cornerstone of pediatric mind–body approaches is clinical hypnosis—i.e., positive,
mastery-oriented suggestions coupled with imagery to optimize individualized goals related to health,
well-being, self-regulation, and resilience [1,2]—which supports a family [3] and preventative [4]
perspective [5]. This approach is unified by utilization of the child’s internal resources, interests,
context, and capacity for healthy dissociation and imaginative involvement [6,7].

Although pediatric integrative medicine (PIM) is one of the newest recognized academic
subspecialties [8], the clinical utility of hypnosis has long been recognized as an approach
complementary to conventional medicine and has been cited in the medical literature within the
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past two centuries [9]. Fundamental to PIM’s growth and credibility, the field of pediatric hypnosis
(see overviews of research [5] and training [10]) began to distinguish itself as a mind–body modality in
the 1960s–1980s.

Clinical hypnosis helped set the standard for the broad applications of pediatric integrative
health. Groundbreaking publications addressed its efficacy in combination with or in lieu of
conventional medical approaches for a remarkable range of pediatric health issues. These have
included hypnosis for pediatric learning problems [11–13], anesthesia [14], asthma [15], drug abuse [16],
burns [17], enuresis [18–20], functional megacolon [21], warts [22], sleep disorders [23,24], habit
disorders [1], autism [25], pelvic exams [26], cancer [2], pain and procedure-related anxiety [27],
psychoneuroimmunology [28,29], healing [30], refractory irritable bowel syndrome [31], hemophilia [32],
chronic illness [33], hospitalization [34], emergencies [35], aphasia [36], Tourette’s syndrome [37–39],
migraine [40,41], sickle cell disease [42], chemotherapy-related nausea and vomiting [43], and behavioral
issues [44].

Current reviews highlight further evidence- and empirically-based incorporation of hypnosis
for children’s health care [5,45–48]. Applications to specific behavioral and physical concerns and
contexts include anxiety [49,50], asthma [51], cystic fibrosis [52], dental issues [53], enuresis [54],
habits [55], headaches [56], vocal cord dysfunction [57], pain [58,59], palliative care [60], primary
care [61], psychoneuroimmunology [62], and the potential value in pediatric inflammatory bowel
disease [63].

One particularly exciting area of research is the work of Vlieger’s team in the Netherlands
showing strong efficacy of pediatric hypnosis as the sole treatment for gut disorders. For example,
in double-blind study gut-directed hypnotherapy (HT) was shown to be highly effective for pain
frequency and intensity in pediatric patients (ages 8–18) with diagnoses of functional abdominal pain
or irritable bowel syndrome compared to standard medical therapy (SMT), with continued efficacy at
one year follow-up (85% for HT group compared to 25% for SMT group) [64]. Subsequent studies by
the same group showed similar results [65–67].

Going forward, hypnosis’ cutting-edge research includes the work of Amir Raz, Ph.D., Canada
Research Chair in the Cognitive Neuroscience of Attention at the Department of Psychiatry at McGill
University. The thrust of his team’s and colleagues’ cognitive neuroscience and neuroimaging studies is
to expand the understanding of hypnosis’ underlying mechanisms related to attention, self-regulation,
expectation, and consciousness [68].

1.2. Guided Imagery vs. Hypnosis

Definitive conclusions about the value of pediatric guided imagery (GI) are obscured by a muddle
of inaccurate and contradictory differentiations from clinical hypnosis [69,70], the overlap of the two
approaches, and GI’s low methodological quality of research to date [71–73]. It is difficult to find a
clear definition of GI distinguishing it from clinical hypnosis, given mistaken assertions—e.g., that
pediatric hypnosis does not involve imagery [73–75]. Even professional organizations (and many GI
websites) struggle with accurate differentiation [76,77].

While there is some evidence for the efficacy of GI scripts [71], the literature suggests that
this modality—infused with hypnotic elements—could be analogous to the clinician-designed
hypnotic experience. Congruence between hypnosis and GI include the involvement of the child’s
senses, incorporation of their imagination, focus on attention, and enhancement of well-being and
self-regulation. Like GI, combining imagery while tapping the child’s senses is routinely used in
pediatric hypnosis [78] and both often incorporate relaxation. Further support for this hypothesis is
the literature’s repeated recognition of these overlapping elements. Martin Rossman, MD (a student of
hypnosis and early advocate of GI) borrowed from Ericksonian hypnosis and other popular modalities
to delineate key GI steps for ‘healing’ various health conditions. In point of fact, all but one are
hypnotic elements [69]. We can only speculate that perhaps the 1970s origins of this modality stem,
even if only in part, from a purposeful disengagement from the myths and other negative preconceived
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notions associated with the term ‘hypnosis’. The inter-relation between the two continues: a current
review of high-quality studies of gut-directed hypnotherapy for children included guided imagery
with the rationale that GI “is a technique that is highly comparable to hypnotherapy, because both are
using relaxation and imageries and both aim to change mental and physical experiences with the use
of suggestions” (p. 223) [79]. Beyond this blended/overlapping view, some authors explicitly consider
the two modalities as completely equivalent [80–82].

It is important to clarify the mistaken assumption of some authors that hypnosis does not include
imagery. Experts from the 1800s to recent times note “the importance of imagery and its integral
role in hypnosis, particularly in children” (p. 21) [44]. In a 1984 seminal article entitled “Use of
Relaxation-Mental Imagery (Self-Hypnosis) in the Management of 505 Pediatric Behavioral Encounters”,
the protocol included the “cultivation of natural imaginative skills” (p. 22) [44]. Another key paper
described hypnosis “as a process of ‘cultivation of imagination’ for the patient’s own benefit” [44].

One clear disparity between hypnosis and GI is the required intensive training in pediatric
hypnosis for licensed clinicians with advanced degrees to design tailor-made, individualized sessions
vs. the abundant, ready-made GI scripts available to clinicians and lay people. The non-profit National
Pediatric Hypnosis Training Institute (www.NPHTI.org) offers the only recurring pediatric-specific
clinical hypnosis skills training workshops in North America. NPHTI provides extensive, supervised
experiential learning practice of skills as well as to become adept with careful monitoring of each
patient’s psychophysiological phenomena and responses; checking in as needed and adjusting the
pacing, content, delivery, and prosody (voice speed, cadence, etc.) of the thoughtfully planned,
goal-related suggestions, rich imagery, and metaphoric stories.

By contrast, the author of GI scripts imposes his/her own imagery onto the child/teen which
could be inferred incorrectly that children prefer that sensory modality and type of imagery. Such
scripts written for “every patient” are read-aloud by the clinician or lay people who must look at their
paper rather than attending to the content’s impact on their patient. A recent study found that the
use of a home-based CD-script vs. a therapist-read script (followed by the same home-based CD) for
students with IBS, FAP, or FAPS had comparably very favorable results [67]. Based on the article’s
description of the delivery of these approaches, it appears that this was a comparison of two ways of
delivering an identical GI script. Furthermore, there were a number of qualified subjects dropped due
to insufficient motivation, either due to preference for a therapist-led intervention or lack of interest
in protocol requirements. Clearly, the researchers are to be commended for an otherwise exquisitely
designed study, including controlling for relevant confounders (e.g., anxiety and depression) in this
demonstration of a cost-effective intervention for a large group of children. Because it is our opinion
that a personalized approach optimizes the potential for a meaningful therapeutic outcome, hopefully,
future studies will contrast the individually designed intervention of pediatric hypnosis with these
two different modes of script delivery.

1.3. Integrating Hypnosis with PIM

Other pediatric mind–body approaches also share some elements with hypnosis: mindfulness,
biofeedback, yoga (and perhaps to a lesser degree) acupuncture also utilize the child/teen’s unfolding
curiosity for novelty and learning; overall motivation for mastery; capacity for focused, narrowed
attention; openness to positive suggestions and expanding internal resources; and willingness to
practice emerging skills. Breath is often incorporated and patients learn the easily accessible value of
slowed, diaphragmatic (‘belly’) breathing to activate the parasympathetic nervous system (aka the
‘calming control center’). It may be safe to say that the over-arching intent of mind–body modalities
is to offer these “gifts” to maximize one’s own health, well-being, self-regulation, self-confidence,
and self-efficacy.

Following a brief synopsis of the literature, the following sections offer clinical perspectives from
clinicians on how to interlink hypnosis with four distinct complementary mind–body approaches
(mindfulness, biofeedback, acupuncture, and yoga). The additional case vignettes illustrate ways to
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blend PIM approaches, highlighting the importance of context for goodness-of-fit as well as practical
points and considerations when personalizing PIM treatment.

2. Integrating Mindfulness and Hypnosis

2.1. Background

A specific form of meditative practice called “mindfulness” was popularized by Jon
Kabat-Zinn [83,84] who defined mindfulness as “the awareness that emerges through paying attention
on purpose, in the present moment, and non-judgmentally to the unfolding of experience moment
by moment” [85]. Early works by Kabat-Zinn summarized the history of mindfulness as well as its
emergence into clinical contexts as a broadened approach to mind–body interventions.

Mindfulness continues to gain popularity, with an increasing presence in school curricula,
workplace wellbeing initiatives, and health care settings. In clinics and hospitals, mindfulness-based
stress reduction is prototypical of such practices in health care, first developed as a program to
relieve suffering among adults with chronic conditions [86]. Similar practices have been used in other
therapies (albeit not necessarily called ‘mindfulness’) including acceptance and commitment therapy,
dialectical-behavioral therapy, and mindfulness-based cognitive therapy [87].

Experience-based practice with formal meditative approaches (such as the body scan, moving
meditation, and sitting meditation) and informal meditation during everyday activities (such as eating)
are called “guided mindfulness meditations” because they use in-person or recorded instructions.
Collectively, these guided experiences and self-directed practices are called mindfulness-based
practices (MBPs) [87]. Some MBPs are delivered in a group format, others individually, and others
a combination. A number of apps, recordings, and lay-press books detail mindfulness activities for
children and adolescents, and these very frequently include developmentally-tailored exercises and
therapeutic metaphors (e.g., Sitting Still Like a Frog [88] and Breathe, Think, Do with Sesame [89]).

Guided mindfulness and other MBPs differ from clinical hypnosis in that the former is rooted
within a contemplative philosophy with historical roots that did not include therapeutic goals. The
hallmark of hypnosis is the use of specific therapeutic suggestions oriented towards one or more
health-related goals. However, as therapist Michael Yapko, Ph.D. points out in his seminal book,
Mindfulness and Hypnosis: The Power of Suggestion to Transform Experience [90], mindfulness applied
in a clinical context always implies goal-oriented changes in one’s health or experience of health
(as opposed to mindfulness practiced for spiritual contemplation). Thus, both mindfulness and
hypnosis training done with a health professional require some level of interactional suggestions that,
at the very least, facilitate a patient’s focus, absorption, and awareness to achieve therapeutic outcomes.
For these reasons, Yapko advocates for clinicians using MBPs to develop a deep understanding of
hypnotic suggestion, verbal and nonverbal communication, and inter- and intra-personal processes.
Furthermore, the precise terminology used in clinical practice (mindfulness, hypnosis, et al.) is perhaps
less important than gaining an appreciation for both hypnosis and mindfulness as processes that lead
to self-regulation and associated neurobiological changes.

In fact, therapeutic goals are now a common component of mindfulness and simple MBPs as part
of an integrative approach for children with psychological and mind–body issues, including those
with chronic worries; rumination or being too ‘in their heads’; many ‘what-ifs’ who seek frequent
reassurance; frequent over-estimation of the potential for negatives such as risk, threat, or danger;
generalized anxiety disorder; major depression; and/or sleep-onset or sleep-maintenance insomnia.
This modality is perfect to help these children and youth quiet their minds and be more fully present
in the current moment (instead of being ‘stuck’ in the imagined negative future). This can be practiced
and summarized with children and adolescents briefly with these simple steps developed by the first
author (P.K.):

• Focus your attention on being present, in this very moment . . . now THIS very moment . . . now
THIS very moment . . .
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• Amplify this moment-to-moment awareness by focusing on your five senses: be aware of what
you hear NOW, what you see NOW, what you feel NOW, what you smell NOW, and what you
taste NOW . . . and integrate that to being just present in this very moment . . .

• NOW, the final of the three steps: Create a feeling of deep Appreciation . . . it could be for your
pet, your friend or another wonderful person, the shower, your favorite food, the sunset, your
bed, or anything else that you really truly are grateful for.

Pediatric well-being can be improved through guided mindfulness and other MBPs in other
contexts. A recent meta-analysis of MBPs in children and adolescents showed positive effects on
academic achievement, school functioning, negative emotionality, subjective distress, internalizing
symptoms, and a number of physical health indicators [91]. For example, in a randomized controlled
trial, African-American teens with elevated blood pressure were taught to sit “upright in a comfortable
position with eyes closed . . . focus on diaphragm movements while breathing . . . acknowledge and
accept [unwanted thoughts, ideas or images] without making judgments about them and shift attention
back to diaphragmatic breathing”, and encouraged to practice this for 10 min before and after school for
three months. The MBP group had significant reductions in systolic blood pressure during the school
day and at night, as well as decreased urinary excretion of sodium and resting heart rate [92]. MBPs
are also being investigated to help reverse the impact of trauma and adversity during childhood [93]
and to help parents of children with intellectual and developmental differences to decrease parenting
stress and indirectly promote behavioral competence in their children [94]. Some of the MBPs studied
in children have shown benefits with just one session of guided mindfulness, whereas others have
used multiple guided sessions with active home practice.

Other elements now thought to be important to such mindfulness-based programs that strikingly
overlap with the inherent phenomena, process, and purposes of hypnosis include (a) dissociating
from, and letting go of reactive or distressing thoughts and feelings and (b) cultivating absorbed
attention, intention, and evoking curiosity to foster emotional-behavioral self-regulation [87]. Further,
mental imagery a mainstay of clinical hypnosis, is now commonly used within various MBPs, e.g.,
by suggesting that feelings or thoughts are like moving ants on a log floating down a river in
order to help shift from ruminative or perseverative thinking to more flexible thinking or positive
alterative thoughts.

Ongoing research aims to better specify the ways in which mindfulness and hypnosis work,
including the extent to which they affect the central nervous system [95,96]. One example of the
practical overlap between hypnosis and mindfulness can be seen in a series of studies in which
four-to-six-year-olds were instructed to pretend to be “an exemplar other [such as Batman]”. These
young children performed better on tasks of executive function and perseverance than did their peers
who were instructed to take either a first-person or third-person perspective on themselves [97,98].
The utilization of the hero as a figure in play is also a classic developmental marker of preschool-
and early-school-aged children’s beneficial use of imagination. Thus, the imaginative suggestions to
embody a powerful hero are commonly employed in self-hypnosis with children at this developmental
stage, and the resulting ‘self-distancing’ is often part of mindfulness-based approaches. The outcome of
this hero-role-play—improved executive function—demonstrates how self-regulation can be promoted
in children, tailored to their developmental level, through the integration of mindfulness and hypnosis.

In a similar way, “jettison” techniques [5] blend mindful awareness with hypnotic phenomena,
and are particular well-suited to school-age and adolescent patients—these strategies use self-generated
imagery (e.g., picturing a distressful emotion as a shape, color, or other metaphor such as a liquid in the
body) and focused sensorimotor action (e.g., to allow the pictured emotion to ‘flow’ or ‘move’ gradually
down an arm into a fist that clenches to hold the emotional imagery until it is ‘released’ as the fisted
fingers release and relax as if a faucet opening) to ‘externalize’ and self-regulate emotions—clearly
blending mindfulness with hypnosis.

To further underline the commonalities between pediatric clinical hypnosis and MBPs, children
and adolescents who learn self-hypnosis in clinical settings will frequently and spontaneously refer to
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their home practice as ‘meditation’. Indeed, when invited to demonstrate their self-hypnosis to the
clinician or parent, some young people will adopt a stereotypical meditative posture such as the index
fingers touching the thumbs while the dorsum of each hand rests upon each knee (which is itself a
yogic pose called ‘gyan mudra’, symbolizing attunement with higher power, wisdom, and knowledge).

Regardless of whether it is called mindfulness, meditation, hypnosis, or something else made up
like “that thing the doctor showed me how to do”, such child-generated language is to be encouraged
and built upon, not only as hypnotic ego-strengthening and utilization of a child’s individual strengths
and talents, but also as post-hypnotic suggestions that empower children to apply therapeutic strategies
across contexts. Because of the powerful self-regulation that can result from mindfulness-based
hypnotic approaches as summarized above, clinical applications can include decreasing ruminative
cognitions among vulnerable children [99], and preventive care and general health promotion from
infancy through adolescence [9].

Best practices for mindfulness-based hypnosis [100] in pediatrics include a strong relationship
(rapport and therapeutic resonance) with the patient and family, in addition to a thorough
understanding of the patient’s developmental level, history, and temperament. For children with
a cognitive level of 8–10 years or less, it is often helpful to help parents learn these approaches for
themselves and also how to best incorporate them into their daily routine with their child (either
as something each person does individually or as a collective experience). For older children and
adolescents, having a recording with which to practice can also be useful, especially for children
who are just learning. At times, mindfulness-based approaches can be taught first, and hypnotic
approaches added to this later—this can work especially well for children with shorter attention spans
or who do not enjoy or have facility with mental imagery, because such children can benefit from brief
mindfully-oriented strategies to re-orient their awareness (i.e., 1-to-5-min practices). With practice,
these children can utilize more complex and longer hypnotic strategies with or without imagery
(e.g., with cognitively-behaviorally oriented suggestions). For children with longer attention spans,
or who enjoy physical activity or more kinesthetic experiences, active/alert hypnosis can be taught
first (e.g., with eyes open, standing/moving) and mindfulness added over time through activity-based
practices (such as moving a hula hoop gradually up the body as a ‘body scan’ to engage somatic
awareness). For children who are very imaginative, imagery-oriented, and/or have average-to-high
executive function or attention spans, hypnosis and mindfulness can be seamlessly woven together
from the outset for sessions of 5–20 min in length—some children will make their preferences for
various approaches known over time, so longitudinal dialogue and debriefing with each individual
patient and family about how they do their ongoing practice is essential for the clinician to learn how
and when to blend approaches or lean more heavily on one approach.

2.2. Case Example

M. was first referred to the developmental-behavioral pediatrician at age 10 by his
psychiatrist for recurrent abdominal pain. The psychiatrist had previously diagnosed M. with
attention-deficit/hyperactivity disorder, inattentive type, co-occurring with generalized anxiety
disorder, each treated with appropriate medications that had somewhat improved his ability to
manage the symptoms of these conditions. These medications did not seem to affect his abdominal
pain for better or worse, and a thorough medical evaluation by his primary care physician had
confirmed the diagnosis of recurrent abdominal pain. His mother said that at home he would often
cry in the morning due to the pain, and many nights he would “work himself up” worrying about
the pain recurring the next day. His mother also indicated in private that he had experienced high
levels of family dysfunction and maltreatment in early childhood. He presented as a thin, somewhat
disheveled-appearing boy who was distracted, inattentive, and behaviorally inhibited. He spoke
tentatively and with much elaboration about the characteristics of the pain, saying only “it hurts a lot
sometimes” in the periumbilical region and could be “dull”, occurring most often before school.
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The first visit’s goals were to establish therapeutic resonance and to help M develop new ways of
discriminating various levels of comfort. To do so, after acknowledging the reality of M.’s physical
pain, the clinician reframed it as “discomfort” and affirming his “strength . . . shown so well already
. . . because that’s what it means to get to school every morning even if we’re feeling uncomfortable”.
The clinician ‘wondered’ with M. about “what else (he) might notice between today and the next
visit about how the body feels or what the brain is thinking right before, or during, or even after,
the discomfort shows up” to evoke M.’s curiosity and enlist his ability to be mindful, i.e., “pay attention
on purpose”, of his experiences. At the following visit, M. said he had noticed that his “heart beat
differently, like not faster but weird” right before an episode of abdominal discomfort. The clinician
affirmed this new awareness, then began to teach M. about mindfulness: being aware of bodily
sensations and perceptions when “the heart started to beat differently, and if the breathing changed
or the chest changed in other ways, and when that abdomen began to feel any change in its level of
comfort, and when any other parts had other differences in how they felt” (this language was also
chosen to help him learn to distance himself from his bodily sensations when in pain, also known as
hypnotic dissociation).

The clinician then got out his stethoscope and offered to teach M. how to use it, and M. responded
with interest. As M. began to listen to his heartbeat, the clinician suggested that he “just notice
the little or big differences” in his heart rate when inhaling vs. exhaling vs. holding his breath vs.
hyperventilating. As he did so, he became very attentionally absorbed, and gradually began to smile.
When he took off the stethoscope, the clinician asked him what else he noticed physically at that
moment, and he responded that his entire body felt “relaxed” and that his abdominal area felt “calm
and cool”. He was instructed to become more and more aware of sensory changes, in the tradition
of a mindful body scan, i.e., “just take a few moments, or a few minutes, one or two or more times
every day for the next two week, to check in with your body and notice how every part is feeling
. . . like changes in temperature, or changes in how heavy or light a part feels, or tingly, or bigger or
smaller, or differences between one side or area and another, or even colors that might look different
on the skin if any part needs calming or cooling or comfort, then you can make that happen, because
you discovered how to do that just now.” He was instructed to do this practice in the manner of alert
hypnosis (i.e., eyes open with focused attention) although no specific name was given to him for
this practice.

Several visits later, M. reported that he had been regularly practicing his “noticing” (his word for
the body scan) and his abdominal pain had completely abated. Over the next five years, his abdominal
pain remained in full remission. He had transient, intermittent episodes of milder somatic complaints
as well as mood difficulties, usually during times of life transition such as starting at a new school.
Over time, with the clinician’s guidance, he discussed the traumatic events and adversity he had faced
earlier in his childhood and connected these experiences to “stress . . . and stress makes me have more
(aches and pains) and be crabby”.

At this time (a bit more than five years after the initial visit) the clinician invited him to learn
self-hypnosis to address the long-term goal of handling stress more effectively, and he said he was
motivated to do so. To begin, he was simply asked to do the “noticing” body scan that he had
previously found helpful; as he did so, he spontaneously closed his eyes and the clinician suggested
he talk aloud to himself as he noticed each part of his body felt. The clinician then suggested he could
“change any of those (sensations) now if they’re not yet comfortable, or just allow them to be how
they are until they change themselves to be more comfortable”. Suggestions for self-paced stress
reduction were then permissively offered, included metaphoric imagery such as letting go of one or
more balloons filled with stress and watching them slowly rise, the stress getting smaller and smaller
as the balloons went higher and higher into the sky, as well as imagery for strength such as pulling
a heavy load of stress and watching it get smaller and eventually fade away to nothing as he got
stronger and pulled it further. It was further suggested that by pulling that heavy load so far, he had
become so strong that most stressors would bounce off of him and the few that did not bounce off
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would be easy for him to move around or transform into something harmless. He was then offered
post-hypnotic suggestions, i.e., suggestions given during the hypnotic experience to be recalled and
used with automaticity within the context of the patient’s everyday life, for a “power word” of M’s
choosing, that he could use every time he would be practicing self-hypnosis at home which would
then allow him to quickly and easily engage this “inner-strength stress-relief system” during times of
distress or recovery from stressors. M. continues to do this self-hypnosis practice several times per
week and uses his “power word” to deal effectively with life’s ups and downs, including interpersonal
relationships, family transitions, and school.

2.3. Summary

In the case of M., the session with the stethoscope integrated a mindfulness-based approach
(i.e., body scan and nonjudgmental awareness of, and ability to distance himself from (dissociate),
unpleasant physical sensations) to promote M. orienting towards (instead of avoiding) his somatic
experiences in a neutral manner, and as a hypnotic and post-hypnotic suggestion for self-regulation of
neurophysiology (e.g., pain perception and stress reactivity). His subsequent use of these strategies
on his own demonstrates the enduring value of mindfulness-oriented self-hypnotic approaches that
empower young people who have faced chronic ‘toxic’ stress.

3. Integrating Biofeedback and Hypnosis

3.1. Background

Similar to hypnosis—and hypnosis with children [9,101–103]—biofeedback has had fluctuating
definitions in its extensive literature [104–106]. Most theorists would agree that biofeedback utilizes
technology typically with computer-based equipment) to monitor a patient’s various physiologic
functions and in real time relay this to the patient, i.e., feed these measurements back to the patient for
their use in acknowledging and then manipulating/altering the physiologic variable in the direction
of a pre-determined, agreed-upon therapeutic direction and outcome [104,107,108]. Modern advances
in computer technology commonly display the feedback in sophisticated, colorful, and engaging
visual and/or auditory modes. This feedback is also used by the clinician to assess and monitor the
patient’s responses to events during the session (e.g., to specific suggestions for relaxation and/or
mental imagery).

It is common, appropriate, and effective to invite children to consider and learn computerized
biofeedback by presenting it as a “video game for your body”. With the everyday, even constant
availability and prevalence of videogames, high tech formats are relevant and syntonic with popular
culture, so much so that ‘apps’ on smart-phones and ‘smart watches’ and other portable devices
now can and do provide multiple biofeedback options to children and adults alike, not to mention
comparable resources on social media. Indeed, they are even promoted as therapeutic devices
(e.g., Inner Balance from Heartmath [109], Elvira Lang’s “My Comfort Talk” [110], Ben Furman’s
“KIDS SKILLS” [111]). Types of feedback modalities commonly and typically utilized are heart rate
variability for children with anxiety, stress, positional orthostatic tachycardia syndrome (POTS), and
a host of other conditions (www.heartmath.com); or EMG (electromyography) and peripheral skin
temperature for migraine headaches [112,113].

It has been our experience that most, if not all, biofeedback with children includes hypnotic
suggestions whether or not ‘named’ and/or intended as such. Increasingly, even more extensive
hypnotherapeutic procedures are commonly and often elegantly integrated with the electronic feedback
information and re-structuring of that information in the direction of the collaboratively agreed
upon (between children, parents, and clinician) therapeutic outcomes. In clinical as well as research
studies, reference to, or identification of, the hypnotic elements are barely mentioned in passing if
at all. For example, in most scientific paper describing biofeedback research, several paragraphs
are often devoted to a description of the electronic monitoring equipment and the nature of the
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electrodes and operating systems, before a one- or two-line statement almost blithely states something
like “and the child was instructed to relax and imagine a favorite activity”. This obvious hypnotic
invitation/suggestion is rarely characterized as such though it seems it is integral to the clinical
experience and, we believe, to the success of the therapeutic intervention. To our knowledge, no one
has sought to discriminate the differential influence of the biofeedback process vs. the hypnotic
suggestions per se.

As the biofeedback experience proceeds, and particularly as the clinician observes the ‘results’
of improving physiologic regulation, the clinician commonly offers ‘ego-strengthening’ suggestions
including compliments and verbal feedback that the subject is ‘doing well’, doing it ‘right’, and
‘the more you do it the better you get’. These reinforcing hypnotic suggestions are often used to
provide future-oriented (i.e., ‘post-hypnotic’) suggestions for continued practice/rehearsal of the
hypnotic-biofeedback strategy at home as a self-empowerment approach. Because anxious children
typically experience exaggerated psychophysiological stress reactivity, they benefit from learning
relaxation skills and self-regulation strategies to reduce over-arousal [5]. Examples include “as
you notice on the computer how well you have slowed your breathing . . . ”; or “while your skin
temperature is going up in your fingertips, it’s great to notice how much your headache is going
away”; or “the more you notice how relaxed your muscles are, just realize and notice how happy and
proud you feel, and how those worries are disappearing . . . and the more you do this every day for
5 or 10 min, the more and sooner you’ll be successful (in resolving that (problem) or eliminating that
(pain, anxiety, worry)”.

We have come to understand that biofeedback is a form of self-hypnosis and self-hypnosis is
the ultimate form of biofeedback [108]. More than 40 years ago, the late Psychologist, Beata Jencks,
Ph.D. published Your Body-Biofeedback at its Best [114] reflecting her initial training in the art of
J.H. Schultz’s “Standard Autogenic Training” and her emphasis on Mind–body integration. Jencks’
work had substantial influence in a study applying hypnosis and pulmonary function biofeedback in a
preschool family asthma education program [15].

Writing in the first textbook on Integrative Pediatrics in the chapter “A Pediatric Perspective on
Mind–body Medicine” Kohen wrote about the hypnosis/biofeedback interface:

Hypnosis and biofeedback are strategies directed at evoking innate experiential resources to
alter psycho-physiologic responses which have become maladaptive. Hypnosis relies on the
resonance and rapport of a therapeutic relationship and the language of positive expectancy
to (help the child to) cultivate the imagination. Biofeedback provides an external somatic
focus as a proxy for internal psycho-physiological change. BOTH involve narrowly focused,
intensified attention and heightened responsiveness to new ideas and associations. This
‘trance’ state can be reinforced by the clinician’s therapeutic language AND by the nature of
the electronic/computerized information being received in the feedback. [115] (p. 287)

3.2. Case Example

A 12-year-old boy, F., was referred to the developmental-behavioral pediatrician by his primary
care pediatrician for the presenting complaint of school phobia. Though his school refusal had begun
soon after the beginning of his first semester in 6th grade in his first year at the Junior High School,
most of his elementary school peers were in the same school and as a good student he did not find the
classes difficult or the teachers challenging, intimidating, or otherwise problematic. In fact, as is often
the case, academic or peer-related anxiety was not the concern.

He reportedly had “difficulty falling asleep” though this too was a function of underlying
separation anxiety and not insomnia or other sleep disorder. He spoke of being afraid of the dark,
not liking it, and being upset that his parents and siblings were asleep before he was, i.e., that he
was the one awake and, “What if something happens?!” His mother noted that even when he told
his parents he was “feeling fine now” and would “baby-sit” his younger six-year-old sister when
the parents were going out for dinner for 2 h before dark, as soon as they would begin to back the
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car down the driveway, he would run after the moving car, crying and not wanting to be left alone.
On occasion when they would go out and he and his sister stayed with a “baby-sitter” he frequently
called his parents every 5–10 min at the restaurant to find out when they would come home.

After developing rapport during the initial visit, F. was willing to acknowledge that he had a lot
of “worry” and “nervousness”; and that this made him afraid to go to school, to be away from his
parents, and to do stuff. When he thought about this he said he said he thought it was “dumb” and
that he wished it would go away. He was especially embarrassed about having hyperventilation and
crying “so easily, like a baby” when he was anxious.

He was intrigued by the idea that with self-hypnosis he could learn to use his mind to be “the boss
of his body”. He quickly learned the self-hypnotic technique of “three and six” [116], focusing on his
own body’s biofeedback by paying careful attention to his respiratory cycle, i.e., slowly breathing in to
a slow count to three, then slowly breathing out to a slow count to six. A “second” three and six would
be identical along with eye closure. The next breath (also three and six) would keep eyes closed and
begin to imagine favorite place imagery, and the next three and six would begin to add progressive
relaxation linked to each successive out-breath.

Though F.’s anxiety improved, and he was able to more easily make it to school, he continued to
call his mother frequently from school, with varying complaints that he “didn’t feel well” or “needed
to come home”, and frequent visits to the nurse’s office. Despite his mother’s effectiveness in being
sensitive in listening to F., she followed guidance to not pick him up early from school, and the School
Nurse was equally collaborative in offering comfort and reassurance while dispatching F. back to class.
As this continued, and in the context of knowing that F. also found comfort in successfully immersing
himself in video games he could WIN, it was decided to introduce him to biofeedback by offering
to show him “a computer-game for your body”. He was immediately intrigued by the graphics
and the easy-to-understand process of the Emwave PRO computerized biofeedback (Heartmath Inc.,
Boulder Creek, CA). As children commonly do, as he became focused and absorbed in attending to the
images on the computer screen (monitoring and measuring his heart rate variability), he spontaneously
moved into a hypnotic state, evidenced by his body stillness in his chair, fixed gaze stare at the
computer screen (with infrequent blinking), and spontaneous slowing of respirations, along with
slowing of heart rate, without any verbal hypnotic suggestion to do any of those behaviors.

He quickly became proficient at ‘winning’ the various games available in this program through
control of his heart rate variability (HRV); and his pride and confidence in his growing competence
were natural by-products of the process. As he enjoyed these biofeedback sessions, hypnotic
suggestions were brief and focused upon suggestions directed at strengthening inner resources such
as self-confidence (such as “you’re doing this exactly right!” or “wonderful!”) and post-hypnotic
suggestions to foster competence and control over target symptoms (such as “the more you do this,
the better you get”, and “pretty soon you’ll be so good at this that you’ll hardly notice any of that
anxiety or worry or nervous feelings that used to be there before . . . ”). After two biofeedback sessions
he and his family were encouraged to consider obtaining a personalized, portable version of the
Emwave program, the Emwave PSR (Personal Stress Reliever), which monitors and gives visual
and auditory feedback of pacing and slowing of breathing, signaling when HRV is in a positive
‘coherence’ state.

F. continued to improve. One day he came in for an appointment after school and was eager to
report, “You won’t believe what happened today!” He said that at lunchtime he was on the playground
and three older boys began bullying him. He said he did not know why, but they were pushing him
around and he was getting sad and nervous and he began to cry and ran away. Luckily, they did not
follow him. He ran to his locker, planning to get his Emwave PSR from his backpack and find a private
place he could practice his Emwave and calm himself (“I didn’t want to cry more or call my Mom
or go to the Nurse.”). He got his backpack, found a place in a corner where he could be in private.
All set to practice his Emwave he discovered that it was not in his backpack! Hearing this, the clinician
said “Oh, no! What did you DO to SOLVE this?” (Note the suggestions of the clinician regarding their
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confidence to help himself). F. said “Well, I decided all that I could do was “just pretend and imagine
that I did have the Emwave, so I pretended to attach it (the HRV monitoring electrode) to my earlobe,
and then I imagined I was holding it in my hand, and I closed my eyes and was doing the imagination
and my breathing got slower and I was fine and didn’t feel like crying any more. I realized then that
actually I am the Emwave, and the Emwave is me!” Beyond complimenting F., the clinician asked if it
was okay to tell that story to other students, of course without mentioning his name . . . and he too
was thrilled that his experience could be of help to others in that way.

It was clearly a combination of self-hypnosis and biofeedback that allowed F. to develop mastery
over his symptoms, and to cope with parental separation and stressful situations at school.

3.3. Summary

In the foregoing, it was critical to identify a biofeedback system and modalities within that system
that would be concordant with the abilities, interests, and maturation and cognitive developmental
style of the child, 12-year-old F. Rapport with F. and knowledge of his facility and interest in videogames
were identified as key resources that made this easy to accomplish, in part because the HRV biofeedback
system selected has games that appeal to various ages and interests in childhood and adolescence.
Just as we emphasize the importance of tailoring hypnotic approaches to the developmental level and
capacity of the young [9,102], so it is essential that biofeedback approaches be selected that appeal to
the interests and developmental capacity of the patient.

As reflected in the described case of F, hypnosis and biofeedback share similar (if not identical)
characteristics, including:

• positive expectations for therapeutic outcomes;
• absorption/concentration/focused, narrowed attention;
• spontaneous relaxation in association with vigilant attention;
• concurrent psychophysiological changes (used to give feedback to the subject that they are “doing

this ‘exactly right’”—biofeedback clinicians may simply refer to these as encouragement or
positive verbal feedback).

4. Integrating Acupuncture and Hypnosis

4.1. Background

Acupuncture is a form of eastern medicine that originated in China over 2000 years ago.
The traditional concept of acupuncture is that Qi, the basic life force, travels along channels, i.e.,
meridians, which can be accessed by fine instruments (traditionally acupuncture needles) to balance
and remove obstructions to its flow in order to treat mental and physical ailments and improve health.
Acupuncture is one of the most popular complementary medicine modalities in the US [117] according
to a 2008 survey [118], with 20% of children in the US having used it. Acupuncture has been used
to treat several conditions [119] and is gaining particular attention for its usefulness in treating pain.
The mechanism of acupuncture is not completely known, but acupuncture can cause an endogenous
opioid response that is blunted by naloxone in a dose dependent fashion [120].

The unity between mind and body, i.e., an interactive relationship between the two, is an important
component of Eastern medicine. As a result of this interaction, hypnosis and acupuncture may be
uniquely suited to complement each other as therapies [121]. Numerous studies have supported
the use of hypnosis for both procedural and chronic pain. Kemper [122] previously reported that
acupuncture is well tolerated in pediatrics with many patients identifying it as ”helpful and pleasant”.
Others note that acupuncture is safe and well tolerated in the pediatric population when carried out
by appropriately trained individuals [123,124]. Zeltzer et al.’s [125] study provided further support for
the feasibility and acceptability of acupuncture in the pediatric population and illustrated its utility
in combination with hypnosis. In this study of over 31 children with chronic pain at the UCLA pain
center, acupuncture was combined with a standardized hypnosis program using a pain dial technique
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in which the children imagined being in a plane cockpit with a dial connected to the area of pain.
Rather than using the word pain, but they suggested using the phrase “altering the feeling as needed”.
The 28 children completing the study reported decreased symptoms [125,126].

Acupuncture is well tolerated in patients from infancy to adulthood [127]. The management
of commons symptoms such as pain, nausea, and other GI distress are particularly good fits for a
combination of hypnosis and acupuncture. Recommended ages for the combination of the two include
any child who is of appropriate age for hypnosis. Hypnosis may help in the tolerability of painful
acupoints and augment the response to acupuncture in painful conditions such as headache [128].
Acupuncture may be useful in facilitating and augmenting hypnotic suggestion in patients who are
preparing for dental and surgical procedures and have a history of phobias and panic attacks [129].
In a study of 108 adults with history of panic attacks and dental/surgical phobias, the acupuncture
point GV-24 (the “third eye” point on the forehead) was found to enhance hypnotic induction [129].
GV-20 (the “governing vessel” point on the scalp vertex) and surrounding points have been used
to decrease anxiety associated with dental procedures [130]. Though more research is needed, the
combined use of hypnosis with acupuncture appears to be beneficial for pediatric patients.

4.2. Case Example

J. is a 14-year-old adolescent with sickle cell disease who was referred to an outpatient integrative
medicine clinic by her hematologist for assistance with pain management. J.’s sickle cell symptoms
had been relatively well controlled until about a year ago when she began to present with painful
crises requiring hospitalization every two months. She was receiving a number of medications for
pain as needed including: acetaminophen, ibuprofen, gabapentin, and oxycodone. The hematologist
had recommended hydroxyurea. The family was considering the addition of hydroxyurea but had
some concerns about side effects.

The initial integrative medicine visit was 90 min. Considerable time was spent listening to J’s
story and how her sickle cell disease affected her life including her relationships and interactions with
friends and family. We also discussed her goals for this session and for management of her pain in
general, including the potential benefits of adding hydroxyurea as recommended by her hematologist.
After development of rapport, J. was able to recognize that her fear of the pain, or of pain coming, was
interfering with the enjoyment of her daily life. J.’s main goal was to be able to fully participate in
the activities that she enjoyed with her friends. Her parents were concerned that she was beginning
to isolate herself and hoped that when her pain was controlled that she would be able to continue
to participate in the afterschool activities that she used to enjoy. Though she did continue to attend
school despite the pain, she was worried about being too active—that doing so would cause the pain
to return and that she would need to go back to the hospital for pain management. J. and her parents
were very interested in acupuncture for pain management, but J. said that she was afraid of needles
and too scared to have acupuncture.

The clinician and J. discussed using her imagination to help her relax and explained that when she
was in a more relaxed state she might be surprised to find that she does not mind having acupuncture
at all and that she may find the experience to be pleasant and helpful (all of these were alert hypnotic
suggestions to enlist her cooperation). It was explained that some people also call this way of using
your imagination hypnosis and that hypnosis is about using the mind and imagination to give her the
power to be able to do the things that she wants such as having acupuncture and spending time with
her friends without worry. She was curious about the process and agreed to proceed with reassurance
that she was in control and could stop whenever she liked. This provided the safe space to allow her
to more fully experience the trance state.

The clinician proceeded with hypnosis using favorite place imagery for calming and relaxation
during the acupuncture session. The clinician began with a conversational induction, speaking to J. in
a calm and soothing voice about what we were planning to do. Reassurance was provided that she
would remain in control and the discussion centered around ‘wondering’ what this experience would
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be like for her. It was also suggested that she would be able to speak and interact while maintaining
a calm and relaxed state. Her gaze became fixed and her breath elongated as she began to deepen
into trance, she then was invited her to close her eyes. Her eyelids closed. A few moments later rapid
movement of her eyes beneath her closed lids was noted. Then, she was invited to imagine a door
beyond which was her favorite place with all of her senses. As she explored her favorite place, she
was able to report that her favorite place was her grandmother’s house. She was encouraged her to
fully imagine being there, including paying particular attention to the look, the feel, sounds, and the
smells. As she explored her favorite place, she became comfortable enough to accept the acupuncture
needles. Encouragement and praise were provided for her continuing to fully experience her favorite
place during acupuncture. She was able to share that in her favorite place she felt, “warm”, “safe”, and
“loved”. It was suggested that she could continue to maintain those feelings.

At that time, it was asked if she was ready to proceed with the treatment. She nodded that she
was. With her permission, a needle was placed in GV-20 for deeper relaxation and then auricular
acupuncture was performed using the battlefield technique for pain management [131]. J. did not
appear to notice when the needles were placed. After the needles were placed, she was invited to
bring her awareness back to the room. As she brought her awareness back to the room, she maintained
a calm and relaxed state and was pleasantly surprised to find that in her experience, “the needles
don’t hurt at all!” We completed the acupuncture treatment and the needles were removed. There
were no complications. She tolerated the procedure well and requested to continue acupuncture and
hypnosis at future visits. Weekly acupuncture was recommended for six weeks and she tolerated all
future treatments well. The family decided to start hydroxyurea. J. continued to use self-hypnosis
with favorite place imagery at home for pain and anxiety and her hospital admissions decreased.
The combination of acupuncture and hypnosis allowed J. to fully explore treatment options that she
initially feared. Had it not been for the combination of acupuncture and hypnosis, J. would not have
been relaxed and comfortable enough to allow the needles. It is also likely that needling at GV-20
allowed for deeper relaxation and deepening of the trance state. In addition, J. also developed the skill
of self-hypnosis which provided another tool in her toolbox to help her better manage her pain.

4.3. Summary

Acupuncture and hypnosis are useful tools on their own, but when used in combination can
work synergistically. In the case presented above, hypnosis allowed for relaxed state that provided an
opening for the acceptance of the acupuncture needles. Acupuncture to GV-20 likely assisted with
deepening which may have augmented the hypnotic state and experience.

5. Integrating Yoga and Hypnosis

5.1. Background

The practice of yoga, an ancient mind–body, “moving meditation” modality originating from
India, traditionally involved a set of beliefs and rituals with an over-arching goal of a person’s union
with Supreme Reality or the Universal Self [132]. Various yoga systems emphasized different paths
toward that goal. By contrast, the version used by adults in the United States primarily focuses on
combining various exercises involving postures (‘asanas’), regulation of breathing (‘pranayama’), and,
at times, meditation to achieve emotional balance [133].

Moving beyond the one-on-one tradition, group instruction became the norm. In recent years
a plethora of yoga programs for children and teens has propagated across the U.S. In 2012, 3.1% of
U.S. children (1.7 million) used some form of yoga [118]. Parents, teachers, professionals and others
with no yoga experience can become certified to teach youth in groups by completing an online
(webinars and home-study) or live program. Some may pursue an optional registration as a registered
children’s yoga teacher (RCYT) with Yoga Alliance, a non-profit organization with a mission to foster
“integrity and diversity of teaching yoga” [134]. The RCYT designation is accomplished by fulfilling
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their requirements, i.e., the equivalent of over 40 days of training acquired over time, and an annual fee.
YogaKids, a registered children’s yoga school offers such training through a sequence of levels [135].

Of note, YogaKids describes that future teachers of YogaKids learn how to combine yoga with
other activities involving music, books, games, art, reading, writing, and science for a group of children.
Thus, perhaps not surprisingly, yoga has found its way into the classroom [136]. On the one hand, this
combination seems developmentally on target to facilitate children’s learning and enjoyment; on the
other, it begs the research question whether such confounders are controlled or measured in studies.
One would be hard pressed to conclude that benefits of yoga group classes of this nature are solely
due to learning yoga poses, postures, and breathing. Clearly, learning yoga in a more narrowed sense
(postures, breathing, with or without meditation) or on a one-on-one basis would offer a very different
learning environment.

Yoga Calm is another child- and family-oriented yoga program that incorporates “mindfulness”
and “relaxation and reflection activities” with a goal of “self-regulation” and “social-emotional
learning” [137]. Parents and professionals seeking certification and instructor training must complete
the required 40 h of online courses and 40 h of practicum. This training is distinguished by providing
graduate level college credits and continuing education units from many colleges and organizations.
Further, efforts to ground their program with science is evident by their listing of research in
these related domains (i.e., self-regulation, etc.) and their active engagement in research projects
in collaboration with the University of Minnesota, a public-school system, and a children’s hospital.

Early reviews of yoga focusing on the physical and mental health for children and teens
expressed caution in making conclusions, citing only preliminary benefits due to methodological
limitations [133,138,139]. More recently, some clinicians writing about yoga vary in their interpretation
about potential benefits for children/teens’ physical [140,141] and mental health [142,143]. Further,
randomly chosen websites and blogs about this topic frequently reveal far-reaching conclusions,
with minimal mention of the still preliminary conclusions. Hopefully correcting this trend is a 2017
Clinical Report by the AAP about pediatric integrative medicine that noted that while recent studies
suggest benefits of yoga for children, the committee advocated for more systematic studies to ferret
out this inquiry [144].

While PIM research has progressed remarkably, to date, research reviews of yoga focusing on
outcomes of physical and mental health for children/teens have not yet examined differences based
on many variables that complicate the comparison and contrast of findings and obscure conclusions
about efficacy. As this area of study continues to unfold, investigators surely will begin to examine
such variables as content (yoga type, elements, exercises, and other activities); format (e.g., session
number, frequency, and time frame); context (individual vs. group (and size) vs. home); age range;
home practice expectations and adherence; teacher’s expertise; and long-term outcomes.

Exciting, fresh lines of research about the neuroscience underpinnings of therapeutic yoga
are very promising and adds credibility to this PIM modality. Similarly, sound exploration of
theoretical models for potential self-regulatory mechanisms of yoga for psychological and physical
health is expanding. An article by researchers from Harvard and other institutions [145] provide
evidence of yoga’s top-down (cognitive) and bottom-up (emotions generated by the limbic system)
pathways for self-regulation of cognition, emotions, behavior, and physiology. They also propose an
intriguing model whereby these yoga-based processes may influence self-regulation of physical and
emotional stress.

A complementary article by a group of University of California researchers offers a comprehensive,
scholarly literature review, including a unique, methodical deconstruction of yoga’s main components,
i.e., “posture or movement sequences, conscious regulation of the breath, and techniques to improve
attentional focus” [146]. Cogent hypotheses are laid out regarding how the neurocircuitry and
physiological processes promoted by yoga may explain the mechanisms for change. They propose
that yoga’s main components may directly activate the vagal afferent system and other circuits,
possibly resulting in enhanced autonomic, emotional, and cognitive regulation. Building on these
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neurophysiological frameworks, a recent paper connects therapeutic yoga to polyvagal theory (PVT),
developed by Porges in 2011, to further explain the patterns of autonomic regulation related to
emotional expression and social behavior and relationships [147].

Information about combining traditional yoga with hypnosis is scarce. Dalal and Barber’s 2008
chapter (a modestly revised version of a 1969 paper) on this topic is the notable exception with its
discussion and challenge of the purported similarities, i.e., an altered state of consciousness (trance
states) with associated unusual phenomena [148]. Like some of the other PIM modalities, the shared
elements of pediatric hypnosis and westernized yoga include the pre-requisite building of trust and
alliance or rapport; goals toward self-regulation, health, well-being, and emotional balance; narrowed
attention and inner absorption; frequent use of the breath; reduced psychophysiological reactivity via
activation of the parasympathetic nervous system with vagal tone to evoke calmness; and varying
degrees of dissociation. The latest theories on hypnosis emphasize its top-down neurophysiological
components [68,95].

5.2. Case Example

S. is a 14-year-old female referred for integrative therapies to help her manage physical symptoms
of headache and body aches, difficulty with sleep onset, and a history of generalized anxiety disorder.
S.’s anxiety problems began at eight years of age with separation anxiety and specific phobia symptoms.
On the first day of ninth grade, she had a panic episode with multiple symptoms including racing
heartbeat, shaking, sweating, cold extremities, and fear of “losing it”. Subsequently, she developed
recurrent headaches due to clenching her teeth and general increased muscle tension of her neck,
shoulders and back. In addition to being an excellent student, she was also an accomplished dancer
but had become unable to participate in recitals due to performance anxiety.

At her first appointment, considerable time was spent developing rapport by listening closely to
her story, learning about her family, her interests, and her goals for this intervention. She specifically
said she wished to learn skills to avoid taking more “anti-anxiety pills”, feel more comfortable in
the classroom, and be able to dance in recitals with her friends. The clinician discussed with S. how
she might learn to help herself achieve these goals by learning about the brain/body connections,
combining yoga and hypnosis.

Yoga was defined for S. as “uniting the mind, body and spirit.” It includes using the breath
(‘pranayama’), physical poses (‘asanas’), and conscious awareness to create balance. She had done a
little of this in a physical education class. She was more unsure of hypnosis, so the clinician talked
about how it is “using your imagination on purpose”, which she already knew how to do since she
practiced her dance routines in her mind. S. also described how she occasionally reminds herself
(to reframe worries) that she “can do it!” The clinician suggested she might reframe her worries and
fears to experiencing herself as strong, competent and successful. Hypnosis was further defined
as beginning with focused attention on the breath, the body, or an image and may be intensified
with greater sensory, or imagery awareness. The process then shifts to using specific goal-oriented
suggestions to change one’s symptoms, perceptions, or behavior. The clinician emphasized that it is
important to be certain that the use of hypnosis is appropriate for the desired outcome. S. and the
clinician collaboratively planned for S. to spend time before the next visit simply noticing how she felt
physically and emotionally when she was doing something she really enjoyed.

At the second visit, S. could more easily describe how her heart raced, her muscles tightened,
her hands got sweaty and she forgot what she wanted to say when anxious, in contrast to how she
felt when she was calm. The clinician again reviewed the possibilities of S. learning to help herself
by using interventions such as yoga and hypnosis to help her become more aware of her ability to
be in control in healthy, positive ways. The clinician invited S. to begin with heart/belly breathing
because all these modalities use breathing as a means of inducing calmness, relaxation, increasing
body awareness, and being in the present moment. The clinician then gently put one hand over her
own heart and the other hand over her own abdomen. The clinician further suggested that S focus her
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attention on her breath as it moved through her body and simply say to herself, “I breathe in (in breath)
and I breathe out (out breath)”. As she did this she naturally elongated the exhalation and commented
on feeling relaxed. After this invitation of narrowed attention to induce the hypnotic experience, the
clinician then suggested that S. continue breathing in this easy and natural way while she imagined
herself in her favorite place—laying in a hammock in her back yard. Utilizing this classic imagery
technique to intensify the hypnotic experience, she visualized her mother’s colorful flower garden, felt
the warm sun on her arms and legs and the gentle sway of the hammock. The clinician suggested that
S allow herself to be absorbed inside her mind by these images and sensations and say to herself, “I am
safe and calm” while doing so. Her assignment following this visit was to practice her self-hypnosis
(i.e., breathing, favorite place imagery, and positive suggestions to herself) daily for approximately
10 min as well as any time she began to feel anxious.

At the next visit she wanted to learn more about yoga. The clinician invited her to stand in
“mountain pose” with her feet about hip width apart, imagining her feet reaching deep into the roots
of the earth. During this heightened focus on her body’s position and posture, S. was then offered
hypnotic suggestions of self-efficacy and self-regulation, to repeat phrases in her mind, such as “I am
strong” and “I can do this”. She then brought her hands to her heart and energetically pushed her
hands and arms above her head—like an exploding volcano releasing worries, fears, negative self-talk,
and anything that she no longer needed. This hypnotic metaphor, imagery, and suggestions were
combined with the “releasing” process (movement and pose) in yoga that needs to occur before
someone can calm down. Using her love of dance, she then created a routine that included using her
breath to calmly sustain her while she gracefully moved her body—stretching forward/backward,
and side to side releasing tension while imagining strength and courage to move further out into her
world with confidence and success.

After this introduction to combining hypnosis with yoga, S. found a class in her community
where she could practice yoga with the support of others. She continued to interweave the practice the
hypnotic phenomena of intentional breathing, focused attention, and absorption in mental imagery of
favorite activities and rehearsal of future successes (as post-hypnotic suggestions).

5.3. Summary

This case illustrates that hypnosis and yoga can work well together to manage physical symptoms,
anxious thoughts and negative self-perceptions and are readily accepted by children and teens
as a means of improving self-care and resilience. They can easily build on patients’ knowledge
and experiences.

6. Discussion

PIM touts a growing array of approaches that initially were considered to be solely adjunctive
interventions. For several years now, diligent efforts have preliminarily documented the efficacy and
safety of separate integrative strategies that improve quality of care in order to recognize PIM as
credible and viable by mainstream pediatrics. In spite of the epic history and groundwork of hypnosis
as a common root of mind–body PIM, hypnosis may be overlooked as an integrative approach. There
is confusion in the PIM literature where hypnosis ‘belongs’, as it has variably been considered a
conventional [149], complementary [118,150], or cast-aside [8] approach. Yet a 2016 article published
on the website of the National Center for Complementary and Integrative Health (NCCIH) includes
hypnosis as a complementary approach [151]. Might this diminished inclusion be partially due to
the recognition that some other PIM modalities (e.g., aromatherapy (essential oils) and nutritional
supplements) perhaps sound more acceptable, are simpler to teach, are quicker to grasp, or are easier
to incorporate—thus, hypnosis has become out of sight and out of mind?

A related question concerns guided imagery (GI): despite both its heritage and oft-revealed
overlapping ingredients with hypnosis as discussed above in this article, might this more neutral name
(guided imagery) and its scripts similarly be preferred by some institutions, journals, and clinicians?
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It is our reasoning that GI bypasses the investment of time, effort, and cost needed to acquire skills
that characterize the uniquely therapeutic communication of hypnosis.

Beyond these two thorny questions, we have highlighted three key themes throughout this paper:
(1) common components shared by pediatric hypnosis with GI as well as other mind–body techniques
form the core of PIM, i.e., mindfulness, biofeedback, acupuncture, and yoga; and (2) permutations of
combined PIM modalities reveal that individual PIM modalities are actually evolving by ‘borrowing’
elements from one another. Just like the ‘blending trend’ of integrative approaches with CBT, e.g.,
“cognitive hypnotherapy” [152,153] and “mindfulness-based cognitive therapy” [154], emerging
new terms in integrative health publications further illustrate this trajectory, such as “mindful
self-hypnosis” [155]. Research is needed to document the efficacy of combining these multi-modal
approaches [156].

A third key theme of this paper is the value and importance of designing personalized treatments
in PIM. Health professionals new to PIM modalities quickly discover the range of responses among
children/teens, driven by underlying developmental, learning, experiential, and other individual
differences. While some clinicians choose to deliver the same ‘procedure’ to every patient, others are
embracing the critical importance of establishing rapport and solidifying trust and attunement in order
to maximize each patient’s receptivity, cooperation, and adherence to acquiring new skills. As clinicians
become more seasoned and secure in their use of PIM modalities, they invite and incorporate the
child/teen’s own specific goals while contemplating goodness-of-fit between each patient and the
potpourri of PIM approaches. The case vignettes we chose for this paper illustrated the additive value
of incorporating hypnosis as well as numerous practical strategies and clinical acumen as guidelines
for integrating PIM modalities to achieve this goal of individualized care. Honing one’s sensitivity
to and flexibility in the selection, timing, and presentation of integrative approaches completes the
criteria toward a new PIM benchmark for designing personalized treatment with each patient. Beyond
the sequential use of integrative approaches, future research may find that a more refined delivery
model [156], of ‘mingling modalities’ as illustrated in the case vignettes, could potentially offer a
synergistic effect that might become PIM’s new norm.

Acquiring expertise in such a practice model takes time, mentoring, and ongoing training. PIM
approaches vary widely in terms of effort, time, and cost to achieve competence or mastery, and differ
in terms of complex skill development (e.g., hypnosis, biofeedback, and acupuncture) vs. knowledge
attainment (e.g., nutritional supplements, essential oils). Obviously, such variations differentially
lend themselves to hands-on learning, intensive supervised practice, and ongoing mentoring [10] vs.
online webinars and lectures. The phenomenal launches of the online pediatric integrative medicine in
residency (PIMR) curriculum [157] and the first pediatric integrative medicine fellowship (under the
direction of Ann Ming Yeh, M.D., at Stanford) are ground-breaking contributions to medical education.
While the PIMR curriculum includes some on-site activities, hopefully residency program directors
(and future iterations of PIMR) will include opportunities for clinicians-in-training to have access
to skills training in hypnosis as a fundamental principle and core construct underlying many PIM
modalities that prioritize goals relating to children’s self-regulation.

While the current integrative medicine board-certification exam in the US includes hypnosis as
an area of core content [158], more work remains to incorporate hypnosis into formal curricula. For
the thematic reasons outlined in this paper, we recommend that clinical hypnosis be more deeply
and broadly promoted as a fundamental root of PIM. Basically, pediatric hypnosis combines imagery
with nuanced verbal and nonverbal suggestions to promote therapeutic change from within. As such,
curricula in PIM will be strengthened by specific, detailed training in hypnosis in order to develop the
nuanced capacities of creating a design (in collaboration with the child/teen) of multi-sensorial imagery
and of formulating therapeutic suggestions including an awareness and use of voice prosody, including
the speaker’s word selection, phrasing, rate, stress, loudness, pitch, and quality [159]. Further, research
on clinicians’ training in purposeful word choice to design positive suggestions shows substantial
evidence of the positive benefits for patients undergoing surgery and procedures, as well as for those
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experiencing chronic pain, somatization, warts, etc. [160,161]. Creating ‘therapeutic presence’ via
prosodic vocalizations, facial expressions, and gestures has shown to enhance a child and parent’s
sense of safety within the clinician–patient encounter [162]. Thus, learning such refined details in
delivering suggestions speaks to the pragmatic utility of including hypnosis in training for all pediatric
professionals to better address physical, mental, and behavioral health issues in an integrative manner.
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Abstract: The demand for integrative medicine has risen in recent years as research has demonstrated
the efficacy of such treatments. The public has also become more conscientious of the potential
limitations of conventional treatment alone. Because primary headache syndromes are often
the culmination of genetics, lifestyle, stress, trauma, and environmental factors, they are best
treated with therapies that are equally multifaceted. The Children’s Mercy Hospital, Kansas City,
Missouri Headache Clinic has successfully incorporated integrative therapies including nutraceuticals,
acupuncture, aromatherapy, biofeedback, relaxation training, hypnosis, psychology services,
and lifestyle recommendations for headache management. This paper provides a detailed review
of the implementation of integrative therapies for headache treatment and discusses examples
through case studies. It can serve as a model for other specialty settings intending to incorporate all
evidenced-based practices, whether complementary or conventional.

Keywords: headache; migraine; integrative medicine; complementary therapies; pediatric;
mind-body; clinic model; multidisciplinary; implementation

1. Introduction

Headaches are one of the most common disorders in childhood, with 60–75% of children
reporting that they have had a significant headache by the age of 15 [1,2]. Headache disorders
in children are truly a biopsychosocial phenomenon, best addressed with a holistic approach
utilizing multidisciplinary therapeutic strategies [3,4]. Integrative medicine aims to make use of all
evidence-based therapies, whether complementary or conventional, especially when treating chronic
conditions [5,6]. Integrative medicine fosters optimal team dynamics, supports interdisciplinary
providers and their staff, encourages healthy communication and mutual respect, and ultimately
results in better care for patients [5]. As certain integrative therapies have been proven effective
for certain conditions, healthcare providers may benefit from an understanding of the “how-to” of
practical implementation of these integrative therapies into their practice [3,4].

Several studies have demonstrated that integrative therapies such as acupuncture, biofeedback,
relaxation and stress coping skills, nutraceuticals/supplements, and aromatherapy are efficacious for
headaches [7–14]. The use of complementary and integrative therapies in children with headaches
may be as high as 76% in some populations [15]. Non-pharmacologic therapies implemented in
practice with conventional medicine may prevent medication overuse and chronification of headaches.
Because medical prophylaxis alone may often be insufficient, integrative approaches optimize clinical
outcomes and provide patients with the best treatment experience [3,16]. Integrative therapies also
increase patient self-care and empowerment by taking steps toward better health [17].
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Much of the literature on integrative and complementary treatment modalities focuses on the
public’s use of such therapies as well as their efficacy and safety. There is a paucity of literature on the
various ways in which integrative therapies can be implemented in clinical practice. We describe how
integrative therapies have been incorporated into a pediatric headache clinic in a Midwest academic
medical center, Children’s Mercy Hospital and Clinics, Kansas City, Missouri (CMH). In this descriptive
article, we outline integrative therapies and the evidence to support their use. Utilizing case studies,
we describe how integrative therapies have been successfully incorporated into an academic headache
practice. The case studies were deemed exempt by the CMH institutional review board.

2. Integrative Approaches and Their Implementation in Practice

2.1. Nutraceuticals/Dietary Supplements

Magnesium, riboflavin, and coenzyme Q10 are dietary supplements that are more commonly
used for migraine headaches, based on the American Academy of Neurology and American Headache
Society (AHS/AAN) guidelines [7]. Magnesium is involved in over 300 enzymatic reactions and
participates in neuronal homeostasis through antagonizing the N-methyl-D-aspartate (NMDA)
receptor, blocking calcium channels, and decreasing neurogenic inflammation [18]. Riboflavin plays
a role in membrane stability, energy-related cellular function, and mediation of oxidative stress.
Coenzyme Q10 (CoQ10) is involved in healthy mitochondrial function and acts as an antioxidant [19].
Butterbur exhibits anti-inflammatory effects by inhibiting leukotriene synthesis and regulating calcium
channels [20]. Magnesium and riboflavin are considered by the AHS and AAN as Level B evidence:
Probably effective for migraine prevention [7]. CoQ10 is considered Level C: Possibly effective for
migraine prevention [7]. The American Academy of Neurology withdrew butterbur from their 2012
migraine prevention guidelines due to the associated risk of hepatotoxicity, as butterbur may contain
petazolides [21]. The dietary supplement industry does not regulate the removal of petazolides,
so caution is required.

In the CMH pediatric headache clinic, providers typically initiate a preventive supplement
and/or medication for patients having four or more headaches per month. Preventive supplements or
medications are each trialed one at a time for three months in order to determine therapeutic effect
with the goal of decreasing headache severity and frequency. Potential risks, benefits, and side effects
of supplements and medications are discussed with patients and their families to determine which
preventive option is the best fit.

2.2. Acupuncture

Acupuncture’s mechanisms of action include activating the endorphin-enkephalin system,
inhibiting pain pathways in the spinal cord and midbrain through neurotransmitter release,
and cell-to-cell signaling through connective tissue manipulation [22–25]. Acupuncture has demonstrated
efficacy for prevention of both episodic migraines and episodic tension-type headaches [8,9]. A 2016
Cochrane review demonstrated that acupuncture may be more effective at reducing migraine frequency
compared to prophylactic drug treatment (Standard Mean Deviation (SMD) −0.25; 95% Confidence
Interval (CI) −0.39–−0.10: 3 trials, 739 participants), but not at long-term follow-up [8]. Migraine
frequency decreased by 50% in 41% of participants receiving acupuncture versus 17% of those not
receiving acupuncture (Risk Ratio (RR) 2.40; 95% CI 2.08–2.76; 4 studies; 2519 participants) [8].

One large trial of 1265 participants in a Cochrane review, comparing acupuncture to routine care
in the treatment of tension type headaches, showed a 50% reduction of headache frequency in 48% of
acupuncture recipients versus 19% of those with routine treatment (RR 2.52; 95% CI 2.11–3.02; number
needed to treat 3; 95% CI 3–5) [9]. A second trial of 207 participants, comparing acupuncture to routine
care found 45% versus 4% improvement, respectively; (RR 11.36; 95% CI 3.69–34.98; number needed to
treat 2; 95% CI 1–9) [9].
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Acupuncture began to be utilized for our headache patients in 2015. Dr. Jennifer Bickel, MD,
a neurologist and medical acupuncturist, developed the acupuncture program, which now includes
three medical acupuncturists, all trained via a 300 h medical acupuncture course. According to a
market data report by the CMH de-identified information database approved by CMH, the majority of
patients treated with acupuncture included older adolescents, predominantly female, and of white race.
One hundred and thirty patients received acupuncture between October 2015 and November 2017.
The average number of acupuncture visits per patient was 4.1. The number of new and total
acupuncture visits increased in relation to the addition of medical acupuncturists. Patients with
refractory headaches were more likely to receive acupuncture, compared to patients with less frequent
headaches. A significant proportion of acupuncture patients had also tried more aggressive treatments,
such as OnabotulinumtoxinA injections (16%) and valproic acid (10%), suggesting that the patients
receiving acupuncture had complex and intractable headaches.

CMH marketed the acupuncture program by developing a page on their website that launched in
April 2017. The acupuncture page has received nearly 200 views and is currently ranked second in
Google searches for the keyword phrase “acupuncture for headaches in children”. The acupuncture
clinic has expanded to include referrals from other CMH providers, predominantly from general
neurology, pain management, rehabilitation, gastroenterology, and physical therapy. Acupuncture
training privileges for acute pain protocols have also recently been approved by the CMH credentialing
committee. The acupuncture training program will target physicians in the acute care setting
(i.e., emergency department, urgent care) teaching two acute pain protocols.

2.3. Aromatherapy

Aromatherapy refers to the medicinal or therapeutic use of essential oils derived from plant
sources [26]. Lavender essential oil has been commonly used for its anxiolytic and mood stabilizing
properties. It has been evaluated for migraines in a placebo-controlled clinical trial. Inhaling lavender
essential oil for 15 min reduced headache severity on the Visual Analogue Scale (VAS) from 3.6 ± 2.8
to 1.6 ± 1.6 and was statistically significant compared to the control group [10].

Aromatherapy started in the CMH Headache Clinic as a nurse-driven project, utilized as an
adjunctive therapy with acupuncture. CMH provided training to personnel on aromatherapy through
an online module course. Acupuncture patients were offered a hospital-approved lavender essential
oil patch and asked to evaluate their experience. The survey asked if “using the essential oil
patch enhanced my acupuncture experience” on a Likert scale of 1 (not at all) to 5 (very much).
Twelve respondents completed the survey with an average Likert scale score of 3.5. All respondents
unanimously responded “yes” to “I would like to use essential oil patches in the future”. On the basis
of the positive responses, lavender essential oil patches continue to be utilized during acupuncture.

2.4. Evidence-Based Behavioral and Self-Regulation Interventions

The United States Headache Consortium Guidelines has recommended (grade A evidence) that
relaxation, biofeedback, and cognitive behavioral therapies may be considered as options for the
prevention of migraines [27].

2.4.1. Biofeedback

Biofeedback teaches self-regulation of autonomic functions related to stress and pain, including
heart rate, respiratory rate, and skin temperature. A meta-analysis, including five studies with
137 participants, found that biofeedback reduced pediatric migraine frequency (Mean Difference
(MD) −1.97 (95% CI, −2.72–−1.21); p < 0.00001), attack duration (MD −3.94 (95% CI, −5.57–−2.31);
p < 0.00001), and headache intensity (MD, −1.77 (95% CI, −2.42–−1.11); p < 0.00001) compared with
waiting-list control patients [11].

The CMH biofeedback clinic is staffed by a clinical pain psychologist and trained nursing
staff. The biofeedback approach utilizes audio-visual technology to teach regulation of heart rate,
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respiratory rate, and skin temperature. Additionally, the pain psychologist utilizes cognitive behavioral
therapy techniques, including acceptance and commitment therapy, to facilitate generalization and
application of strategies in pain management. Patients who consistently practice self-regulation skills
independently see the most success with this program.

2.4.2. Relaxation Training

Relaxation training includes deep/diaphragmatic breathing, progressive muscle relaxation,
guided imagery, and mindfulness/meditation. Relaxation training, like biofeedback, increases patients’
control over physiological responses to headache pain, reducing stress and anxiety, and decreasing
sympathetic overdrive. While little data exists on relaxation in children, progressive muscle
relaxation (PMR) was shown to decrease migraine frequency in adults by up to 41% after a six-week
intervention [12]. In a meta-analysis, relaxation training in adult studies demonstrated an effect size of
0.55 (CI: 0.14–0.96), representing a moderate improvement in migraine headaches [28].

The CMH headache providers utilize a website, www.headachereliefguide.com, to teach
relaxation strategies to patients and families. The website, developed by Dr. Jennifer Bickel, MD and
Dr. Mark Connelly, PhD, contains a “relaxation section” with videos demonstrating relaxed breathing,
PMR, and guided imagery. Additionally, CMH pain psychologists teach relaxation strategies during
some headache clinic visits.

2.4.3. Hypnosis

Clinical hypnosis is a self-regulation strategy using self-directed suggestions to facilitate the
mind-body connection, ultimately cultivating a sense of awareness and positive well-being [29].
A clinical hypnosis case series demonstrated a therapeutic benefit for adolescents with comorbid
chronic daily headaches and anxiety [13]. Mind-body strategies, including clinical hypnosis,
may regulate connections in the prefrontal structures of the adolescent brain, reducing the impact
of stress-related conditions [30]. Mind-body therapies also balance dysregulation of the autonomic
nervous system that may occur in migraines [31,32].

A headache-trained nurse practitioner at CMH received certification in clinical hypnosis at the
National Pediatric Hypnosis Training Institute. This nurse practitioner offers clinical hypnosis during
clinic visits to assist children and teens in self-guided relaxation, thus optimizing resilience.

2.4.4. Psychological Services

Depression and anxiety may contribute to functional impairment in children and adolescents
with migraines [33]. A 2016 meta-analysis found that cognitive behavioral therapy demonstrated
clinically significant improvement (50% or greater reduction of headache activity) after treatment and at
follow-up three months later (Odds Ratio (OR) 9.11 (95% CI: 5.01–16.58, p < 0.001) and OR 9.18 (95% CI:
5.69–14.81, p < 0.001), respectively) [14]. A 2014 Cochrane review demonstrated that face-to-face
psychological treatments reduced pain intensity in pediatric headache patients, with long-term
benefits [34].

CMH Headache Clinic patients who are missing multiple days of school due to headache
and/or have comorbid psychological concerns are referred to the CMH Comprehensive Headache
Clinic. In this multidisciplinary clinic, patients and their families are treated by a headache
physician, a clinical pain psychologist, and a headache social worker. Pain psychologists provide
education in relaxation and self-regulation, pain coping strategies, and lifestyle modification.
Additionally, acceptance and commitment therapy and other cognitive behavioral strategies are
utilized. Pain psychologists frequently help patients and their families to find counseling services
near their homes, facilitating ongoing psychological care. The headache social worker provides
parental support and headache-specific school accommodations. This often includes a school letter
and, when indicated, a 504 plan.
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2.4.5. Lifestyle Strategies

Nutrition, sleep, water, caffeine, and physical activity all affect headaches. Skipping meals,
not getting enough sleep, and decreased physical activity have been associated with recurrent
headaches in the adolescent population [35]. Modifying sleep hygiene in children may play a significant
role in improving headache symptoms [36]. Caffeine and food additives including monosodium
glutamate, cocoa, aspartame, cheese, citrus, and nitrites are common triggers for headaches in
children [37]. Caffeine abstinence has been associated with improved headache outcomes [38].
Increasing water intake may result in increased quality of life and decreased headache duration [39,40].

CMH Headache Clinic practitioners evaluate and discuss lifestyle factors at each clinic visit, often
helping patients to identify a particular lifestyle factor on which to focus their improvement efforts
for the next few months. Headache Clinic nurses provide additional patient education at the end of
clinic visits, and written information is also provided. Additionally, patients and families are referred
to www.headachereliefguide.com to review lifestyle recommendations. Lifestyle “check-ins” are done
through telephone triage by nursing staff. Parents are encouraged to call a live nurse phone line
regarding questions, concerns, and updates regarding their child. Nursing staff routinely ask about
lifestyle behaviors and provide education, utilizing provider recommendations and the headache relief
guide website. This empowers patients and families to take ownership of their own health outcomes.

3. Case Studies

All names have been changed to protect privacy.

3.1. Case Study: Claire

Claire is an 18 year-old female with diagnoses of migraine without aura, vestibular dysfunction,
and ulcerative colitis. At age 14, she sought care with a neurologist at an outside facility. At that
time, headaches occurred once a week. Claire’s headaches worsened at the age of 15 after sustaining
three mild traumatic brain injuries within a six-week time period. Screening labs and brain MRI
were normal. Claire’s headaches were refractory to multiple medications including nortriptyline,
propranolol, topiramate, amitriptyline, CoQ10, zolmitriptan, hydrocodone-acetaminophen, and two
OnabotulinumtoxinA treatments. She had not attended school for one year (due to headaches) prior to
her first appointment at the CMH Headache Clinic.

Claire began treatment with a nurse practitioner at the CMH Headache Clinic at the age of 16.
At her initial visit, she reported continuous occipital headaches associated with visual scotoma,
dizziness, and nausea. Her nurse practitioner noted signs of vestibular dysfunction on exam and
referred Claire to vestibular therapy, in addition to initiating preventive and abortive medications.
The nurse practitioner counseled Claire on the importance of good headache hygiene, specifically
focusing on increasing water intake and regulating sleep. Claire was receiving counseling for stress,
which her nurse practitioner recommended continuing. Claire received occipital nerve blocks twice
after that visit without headache improvement. She tried several preventives including tizanidine,
cyproheptadine, atenolol, and lisinopril. She practiced vestibular exercises consistently and the
dizziness partially improved.

Claire’s nurse practitioner ordered the CMH comprehensive aggressive migraine protocol (CAMP)
after nine additional months of intractable headaches despite multiple interventions. CAMP is a
five-day outpatient dihydroergotamine (DHE) and magnesium infusion program. CAMP patients and
their parents receive visits from a nurse practitioner, pain psychologist, and social worker. Massage,
aromatherapy, hypnosis, Cefaly (an FDA-approved transcutaneous electrical nerve stimulation unit
device to prevent and abort headaches), and acupuncture can also be provided during a CAMP session.
Claire’s headache decreased from 6 out of 10 to 1 out of 10 on the VAS by the end of the fourth day
of CAMP.
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Claire began monthly acupuncture sessions after CAMP. Acupuncture procedures varied at
each monthly session and included electroacupuncture, scalp, auricular, neck and back, abdominal,
and extremity acupoints. After each acupuncture session, she had two to three weeks of complete
headache relief. She was able to wean off of preventive medication completely for several months but
has since restarted daily amitriptyline and occasionally requires rizatriptan or a combination abortive
treatment of ibuprofen, an antiemetic, and an antihistamine. She now attends college and is managing
classes and a part time job successfully. She continues to receive monthly acupuncture for prevention
of migraines and sees her nurse practitioner at regular intervals.

3.2. Case Study: Allison

Allison is an 18 year-old female with diagnoses of chronic daily headache, asthma, allergic
rhinitis, and anxiety. She began treatment with a nurse practitioner at the CMH Headache Clinic at
the age of 16, approximately three months after sustaining her third concussion. Her examination
showed vestibular dysfunction but was otherwise normal. Allison’s nurse practitioner ordered
vestibular therapy, magnesium oxide daily for headache prevention, and an abortive cocktail of
ibuprofen and diphenhydramine. Her abortive cocktail was limited to two to three times weekly.
Lifestyle counseling on hydration, nutrition, sleep, and stress was given at the time of visit and
www.headachereliefguide.com was used to teach relaxation strategies.

At her three-month follow-up visit, Allison had been compliant with her medication regimen,
vestibular therapy, and lifestyle modifications. She continued to have daily headaches, but with
decreased headache intensity. Additionally, she reported dizziness, fogginess, and increased anxiety.
Her headache provider added a second preventive medication, amitriptyline daily, and encouraged her
to initiate counseling. She was prescribed a new abortive cocktail of hydroxyzine, prochlorperazine,
and ibuprofen. She was also referred for biofeedback therapy.

Allison started weekly biofeedback visits with a trained psychologist for a total of five weekly
sessions. Biofeedback entailed utilizing four different sensors that measure physiologic correlates to
stress or autonomic regulation: A surface electromyograph on the frontalis muscle of the forehead
to measure muscle tension, a temperature sensor on pad of middle finger for thermoregulation and
vascular reactivity, an electrodermal sensor on index and fourth fingers to measure skin conductance
(i.e., sweat/moisture level), and a pneumograph strain gauge just below the rib cage to measure
respiratory patterns. At the first visit, Allison exhibited sympathetic and vascular activation in response
to stress. She was instructed to practice diaphragmatic breathing for three minutes, three times daily.
At the second session, she was taught PMR. By the third session, her daily headaches had decreased
to one headache per week. She completed a guided imagery exercise and was instructed to practice
this in addition to diaphragmatic breathing and PMR at home. At her fourth session, she reported
one headache per week, which responded well to abortive therapy. She was also taught autogenic
relaxation during her fourth biofeedback session. At her fifth session, she continued to only report one
headache weekly. At the end of biofeedback, she demonstrated improvement in all four biofeedback
measures including reduced heart rate, reduced muscle tension on electromyography, increased skin
temperature, and reduced respiratory rate. This is indicative of improvements in her ability to regulate
stress or the autonomic nervous system. After biofeedback, she has continued practicing autogenic
relaxation, guided imagery, PMR, and diaphragmatic breathing exercises at home.

Three months following biofeedback treatments, Allison returned for a follow-up Headache Clinic
visit. Her exam, including vestibular function, was normal. Allison’s headaches were still transformed
from chronic daily headaches to episodic as she reported only one headache per week, alleviated
by ibuprofen and sleep. She was advised to continue lifestyle recommendations and biofeedback
techniques to help manage and prevent headaches, along with daily amitriptyline for prevention and
an abortive cocktail as needed.
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3.3. Case Study: Makayla

Makayla is a 13 year-old female with diagnoses of migraine headache, ankle pain, asthma, chronic
urticaria, food allergies, and vasomotor rhinitis. She began treatment with a Headache Clinic nurse
practitioner for post-concussion syndrome, after sustaining several concussions. She reported that
her migraine headaches began at age seven, with worsening of headache frequency and severity after
her concussions. Her post-concussive symptoms included daily continuous headaches and severe
migraines three to four days per week, accompanied by light, noise, and smell sensitivity, nausea,
numbness, weakness, tingling, vestibular dysfunction, daytime sleepiness, fatigue, and allodynia.
She did report that school had become a major stressor for her with difficulty concentrating and
not being able to keep up with the work. However, she denied suicidal ideation or poor mood.
At the initial visit, she had missed 15 days of school in one semester and had discontinued sports
participation after her concussions. She was referred for vestibular therapy and counseled in lifestyle
factors, including nutrition, sleep, hydration, and stress management. Prior to her initial headache visit,
Makayla was utilizing ibuprofen or acetaminophen on an as needed basis without relief. Her nurse
practitioner initiated tizanidine and magnesium gluconate daily for headache prevention. Additionally,
meloxicam daily was initiated for 30 days, and rizatriptan was prescribed as a headache abortive,
limited to three times weekly.

Additional therapies included Cefaly, an occipital nerve block, and acupuncture. Cefaly was
trialed at her clinic visit, with a subsequent decrease in VAS pain scores from 4 out of 10 to 3 out of 10.
She trialed Cefaly during a later clinic visit, with similar results. When Makayla underwent an occipital
nerve block with lidocaine and bupivacaine, she developed a delayed hypersensitivity reaction to
lidocaine with worsening headaches after the nerve block. She was then prescribed prochlorperazine,
diphenhydramine, and a solumedrol dosepak for the severe headache. However, these medications
did not result in headache relief. Acupuncture was initiated to include scalp, auricular and extremity
points, with six acupuncture sessions over eight weeks. At her first acupuncture visit, her headache
decreased from 7 out of 10 to 4 out of 10 on the VAS. Additionally, she received counseling in relaxation,
acupressure, and diaphragmatic breathing. The following day, she received intramuscular DHE,
metoclopramide, ondansetron, and diphenhydramine along with acupuncture. Her pain decreased
from 4 out of 10 to 2 out of 10 on the VAS. On subsequent acupuncture visits, she presented with 3 to 4
out of 10 headache pain, decreasing to 1 to 2 out of 10 on the VAS after acupuncture.

Makayla was also referred for clinical hypnosis with a nurse practitioner trained in pediatric
clinic hypnosis. Makayla participated in several 40 min hypnosis sessions that focused on progressive
muscle relaxation and imagery of a favorite place. The favorite place was a place known only to
Makayla where she felt safe and calm. At the end of the visit she was taught self-hypnosis and
self-relaxation techniques to trial at home, and she practiced this twice daily for 30 min. Makayla
also began counseling sessions with a psychologist. At follow-up visits, she has reported that her
headaches are mild and infrequent, occurring less than four times monthly.

4. Conclusions

Integrative therapies offer non-pharmacological treatment options that effectively reduce
headache frequency and severity. The goal of integrative therapies is to empower individuals to
take ownership of their health through a holistic patient-provider relationship that emphasizes
education and at-home adherence. The CMH Headache Clinic has demonstrated positive outcomes by
incorporating integrative therapies into headache treatment plans. Headache treatment in the clinic
is as multifaceted as the headaches themselves. The multidisciplinary approach takes this complex
etiology into account by addressing factors such as lifestyle, anxiety, and stress, through a variety
of services.

Concerns about financing integrative therapies are relevant, as integrative therapies may not be
covered by government or commercial insurance. CMH takes part in both government and commercial
insurance for reimbursement of integrative services, such as acupuncture, biofeedback and relaxation,
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and psychology services. While financial sustainability is a main priority for healthcare organizations,
incorporating evidenced-based treatments that improve clinical outcomes and quality measures should
be prioritized.

Furthermore, future studies on integrative therapies and headaches should include larger sample
sizes and randomized controlled trials specific to pediatric patients.

Author Contributions: A.E., A.H., E.P. contributed to the conceptualization of the manuscript, in addition to
writing and editing the manuscript. C.T., J.D., M.B., T.W., M.C. and J.B. contributed to the writing and editing of
the manuscript.

Funding: The development and writing of this manuscript did not receive external funding.

Acknowledgments: The authors would like to thank the faculty and staff in the Division of Child Neurology at
Children’s Mercy Hospital for their significant contributions to the success of the Headache Section and Clinics.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Steiner, T.J.; Stoverner, L.J.; Katsarava, Z.; Lainez, J.M.; Lampl, C.; Lanteri-Minet, M.; Rastenyte, D.;
Ruiz de la Torre, E.; Tassorelli, C.; Barre, J.; et al. The impact of headache in Europe: Principal results
of the Eurolight project. J. Headache Pain 2014, 15, 31. [CrossRef] [PubMed]

2. Bille, B. Migraine and tension-type headache in children and adolescents. Cephalalgia 1996, 16, 78. [CrossRef]
[PubMed]

3. Soee, A.B.; Skov, L.; Skovgaard, L.T.; Thomsen, L.L. Headache in children: Effectiveness of multidisciplinary
treatment in a tertiary pediatric headache clinic. Cephalalgia 2013, 33, 1218–1228. [CrossRef] [PubMed]

4. Kabbouche, M.A.; Powers, S.W.; Vockell, A.B.; LeCates, S.L.; Ellinor, P.L.; Segers, A.; Manning, P.; Burdine, D.;
Hershey, A.D. Outcome of a multidisciplinary approach to pediatric migraine at 1, 2, and 5 years. Headache
2005, 45, 1298–1303. [CrossRef] [PubMed]

5. Maizes, V.; Rakel, D.; Niemiec, C. Integrative medicine and patient-centered care. Explore 2009, 5, 277–289.
[CrossRef] [PubMed]

6. Ananth, S. Complementary and Alternative Medicine Survey of Hospitals: Summary of Results. Health
Forum and Samueli Institute. 2007. Available online: http://www.samueliinstitute.org/File%20Library/
Our%20Research/OHE/CAM_Survey_2010_oct6.pdf (accessed on 5 April 2018).

7. Loder, E.; Burch, R.; Rizzoli, P. The 2012 AHS/AAN guidelines for prevention of episodic migraine:
A summary and comparison with other recent clinical practice guidelines. Headache 2012, 52, 930–945.
[CrossRef] [PubMed]

8. Linde, K.; Allais, G.; Brinkhaus, B.; Fei, Y.; Mehring, M.; Vertosick, E.A.; Vickers, A.; White, A.R. Acupuncture
for the prevention of episodic migraine. Cochrane Database Syst. Rev. 2016, 28, CD001218. [CrossRef]
[PubMed]

9. Linde, K.; Allais, G.; Brinkhaus, B.; Fei, Y.; Mehring, M.; Shin, B.C.; Vickers, A.; White, A.R. Acupuncture
for the prevention of tension-type headache. Cochrane Database Syst. Rev. 2016, 4, CD007587. [CrossRef]
[PubMed]

10. Sasannejad, P.; Saeedi, M.; Shoeibi, A.; Gorji, A.; Abbasi, M.; Foroughipour, M. Lavender essential oil in the
treatment of migraine headache: A placebo-controlled clinical trial. Eur. Neurol. 2012, 67, 288–291. [CrossRef]
[PubMed]

11. Stubberud, A.; Varkey, E.; McCrory, D.C.; Pedersen, S.A.; Linde, M. Biofeedback as prophylaxis for pediatric
migraine: A meta-analysis. Pediatrics 2016, 138. [CrossRef] [PubMed]

12. Meyer, B.; Keller, A.; Wöhlbier, H.; Overath, C.H.; Müller, B.; Kropp, P. Progressive muscle relaxation reduces
migraine frequency and normalizes amplitudes of contingent negative variation (CNV). J. Headache Pain
2016, 17, 1–9. [CrossRef] [PubMed]

13. Kohen, D.P. Chronic daily headache: Helping adolescents help themselves with self-hypnosis. Am. J. Clin. Hypn.
2011, 54, 32–46. [CrossRef] [PubMed]

14. Ng, Q.X.; Venkatanaryanan, N.; Kumar, L. A systematic review and meta-analysis of cognitive behavioral
therapy for the management of pediatric migraine. Headache 2017, 57, 349–362. [CrossRef] [PubMed]

48



Children 2018, 5, 74

15. Libera, D.D.; Colombo, B.; Pavan, G.; Comi, G. Complementary and alternative medicine (CAM) use in an
Italian cohort of pediatric headache patients: The tip of the iceberg. Neurol. Sci. 2014, 35, 145–148. [CrossRef]
[PubMed]

16. Gaul, C.; Visscher, C.M.; Bhola, R.; Sorbi, M.J.; Galli, F.; Rasmussen, A.V.; Jensen, R. Team players
against headache: Multidisciplinary treatment of primary headaches and medication overuse headache.
J. Headache Pain 2011, 12, 511–519. [CrossRef] [PubMed]

17. Foley, H.; Steel, A. Patient perceptions of patient-centred care, empathy and empowerment in complementary
medicine clinical practice: A cross-sectional study. Adv. Integr. Med. 2017, 4, 22–30. [CrossRef]

18. Taylor, F.R. Nutraceuticals and headache: The biological basis. Headache 2011, 51, 484–501. [CrossRef]
[PubMed]

19. Littaru, G.P.; Tiano, L. Clinical aspects of coenzyme Q10: An update. Nutrition 2010, 26, 250–254. [CrossRef]
[PubMed]

20. Sun-Edelstein, C.; Mauskop, A. Alternative headache treatments: Nutraceuticals, behavioral and physical
treatments. Headache 2011, 51, 469–483. [CrossRef] [PubMed]

21. Holland, S.; Silberstein, S.; Freitag, F.; Dodick, D.; Argoff, C.; Ashman, E. Evidence-based guideline update:
NSAIDs and other complementary treatments for episodic migraine prevention in adults: [RETIRED].
Neurology 2012, 78, 1346–1353. [CrossRef] [PubMed]

22. Langevin, H.M.; Bouffard, N.A.; Badger, G.J.; Churchill, D.L.; Howe, A.K. Subcutaneous tissue fibroblast
cytoskeletal remodeling induced by acupuncture: Evidence for a mechanotransduction-based mechanism.
J. Cell. Physiol. 2006, 207, 767–774. [CrossRef] [PubMed]

23. Langevin, H.M.; Sherman, K.J. Pathophysiological model for chronic low back pain integrating connective
tissue and nervous system mechanisms. Med. Hypotheses 2007, 68, 74–80. [CrossRef] [PubMed]

24. Langevin, H.M.; Yandow, J.A. Relationship of acupuncture points and meridians to connective tissue planes.
Anat. Rec. 2002, 269, 257–265. [CrossRef] [PubMed]

25. Berman, B.M.; Langevin, H.H.; Witt, C.M.; Dubner, R. Acupuncture for chronic low back pain. N. Engl.
J. Med. 2010, 363, 454–461. [CrossRef] [PubMed]

26. National Cancer Institute. Available online: https://www.cancer.gov/about-cancer/treatment/cam/hp/
aromatherapy-pdq (accessed on 7 February 2018).

27. Silberstein, S.D.; Edlund, W. Practice parameter: Evidence-based guidelines for migraine headache
(an evidence-based review): Report of the Quality Standards Subcommittee of the American Academy of
Neurology. Neurology 2000, 55, 754–762. [CrossRef] [PubMed]

28. Goslin, R.E.; Gray, R.; McCrory, D.; Penzien, D.; Rains, J.; Hasselblad, J. Behavioral and Physical Treatments
for Migraine Headache. AHRQ Technical Reviews 1999. Available online: https://www.ncbi.nlm.nih.gov/
books/NBK45267/ (accessed on 16 May 2018).

29. Kohen, D.P.; Kaiser, P. Clinical hypnosis with children and adolescents—What? Why? How?: Origins,
applications, and efficacy. Children 2014, 1, 74–98. [CrossRef] [PubMed]

30. Sawni, A.; Breuner, C.C. Clinical hypnosis, an effective mind-body modality for adolescents with behavioral
and physical complaints. Children 2017, 4, 19. [CrossRef] [PubMed]

31. Moura, V.L.; Faurot, K.R.; Gaylord, S.A.; Mann, J.D.; Sill, M.; Lynch, C.; Lee, M.Y. Mind-body interventions
for treatment of phantom limb pain in persons with amputation. Am. J. Phys. Med. Rehabil. 2012, 91, 701.
[CrossRef] [PubMed]

32. Wells, R.E.; Smitherman, T.A.; Seng, E.K.; Houle, T.T.; Loder, E.W. Behavioral and Mind/Body interventions
in headache: Unanswered questions and future research directions. Headache 2014, 54, 1107–1113. [CrossRef]
[PubMed]

33. Kemper, K.J.; Heyer, G.; Pakalnis, A.; Binkley, P.F. Factors contribute to headache-related disability in teens?
Pediatr. Neurol. 2016, 56, 48–54. [CrossRef] [PubMed]

34. Eccleston, C.; Palermo, T.M.; Williams, A.C.; Lewandowski, H.A.; Morley, S.; Fisher, E.; Law, E. Psychological
therapies for the management of chronic and recurrent pain in children and adolescents. Cochrane Database
Syst. Rev. 2014, 5. [CrossRef]

35. Walter, S. Lifestyle behaviors and illness-related factors as predictors of recurrent headache in U.S.
adolescents. J. Neurosci. Nurs. 2014, 46, 337–350. [CrossRef] [PubMed]

36. Guidetti, V.; Dosi, C.; Bruni, O. The relationship between sleep and headache in children: Implications for
treatment. Cephalalgia 2014, 34, 767–776. [CrossRef] [PubMed]

49



Children 2018, 5, 74

37. Taheri, S. Effect of exclusion of frequent consumed dietary triggers in a cohort of children with chronic
primary headache. Nutr. Health 2017, 23, 47–50. [CrossRef] [PubMed]

38. Lee, M.J.; Choi, H.A.; Choi, H.; Chung, C.S. Caffeine discontinuation improves acute migraine treatment:
A prospective clinic-based study. J. Headache Pain 2016, 17, 71. [CrossRef] [PubMed]

39. Spigt, M.G.; Kuijper, E.C.; Schayck, C.P.; Troost, J.; Knipschild, P.G.; Linssen, V.M.; Knottnerus, J.A. Increasing
the daily water intake for the prophylactic treatment of headache: A pilot trial. Eur. J. Neurol. 2005, 12,
715–718. [CrossRef] [PubMed]

40. Spigt, M.; Weerkamp, N.; Troost, J.; van Schayck, C.P.; Knottnerus, J.A. A randomized trial on the effects
of regular water intake in patients with recurrent headaches. Fam. Pract. 2012, 29, 370–375. [CrossRef]
[PubMed]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

50



children

Review

Pediatric Integrative Medicine in Academia:
Stanford Children’s Experience

Gautam Ramesh 1 , Dana Gerstbacher 2, Jenna Arruda 3, Brenda Golianu 4 , John Mark 5

and Ann Ming Yeh 6,*

1 School of Medicine, University of California, San Diego, La Jolla, CA 92093, USA; gramesh@ucsd.edu
2 Division of Rheumatology, Department of Pediatrics, School of Medicine, Stanford University,

Palo Alto, CA 94304, USA; gerst1@stanford.edu
3 Department of Pediatrics, School of Medicine, Stanford University, Palo Alto, CA 94304, USA;

jarruda@stanford.edu
4 Division of Pediatric Anesthesia and Pain Medicine, Department of Anesthesiology,

Perioperative and Pain Medicine, School of Medicine, Stanford University, Palo Alto, CA 94304, USA;
bgolianu@stanford.edu

5 Division of Pulmonary Medicine, Department of Pediatrics, School of Medicine, Stanford University,
Palo Alto, CA 94304, USA; jmark@stanford.edu

6 Division of Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, School of Medicine,
Stanford University, Palo Alto, CA 94304, USA

* Correspondence: annming@stanford.edu; Tel.: +1-650-723-5070

Received: 18 September 2018; Accepted: 29 November 2018; Published: 12 December 2018

Abstract: Pediatric integrative medicine is an emerging field which, to date, has not been described
in detail in academic medical centers in the United States. Early research of pediatric integrative
medicine modalities shows promise for the treatment of common pediatric conditions such as
irritable bowel syndrome, acute and chronic pain, headache, and allergy, among others. In light
of the growing prevalence of pediatric illnesses and patient complexity, it is crucial to emphasize
the patient’s overall well-being. As academic centers around the world start to develop pediatric
integrative medicine programs, the aim of this manuscript is to briefly highlight evidence of effective
integrative treatments in pediatric subspecialties, to describe the establishment of our integrative
medicine program, to summarize its early efforts, and to discuss potential barriers and keys to success.

Keywords: pediatric; integrative medicine; academic medicine

1. Background

Integrative medicine (IM) is a patient-centric, evidence-based, therapeutic paradigm that
coordinates the integration of all pertinent conventional and complementary approaches to achieve
patient health. Integrative medicine incorporates all appropriate therapies, emphasizes the
patient–provider relationship, and utilizes lifestyle changes to holistically optimize health and
healing [1]. It addresses the biologic, psychosocial, spiritual, and environmental aspects of patient
wellbeing. Integrative modalities range from mind–body interventions to nutrition. While current
biomedical practices have made great strides in the treatment of many conditions, the addition of
IM principles and practices can help restore the patient to a state of personal wellbeing and optimal
function [2,3].

The National Center for Complementary and Integrative Health clarifies definitions frequently
used with integrative medicine: complementary medicine refers to using non-allopathic medicine in
conjunction with conventional allopathic medical treatment, and alternative medicine refers to utilizing
a non-allopathic therapy instead of a conventional allopathic treatment. These two approaches are
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commonly referred to as complementary and alternative medicine (CAM) [4]. Throughout this article,
the term “integrative medicine” (IM) or “IM practices” will be employed to refer to the concurrent
use of CAM therapies in conjunction with traditional allopathic practice, in order to highlight this
emerging practice paradigm in pediatric practice, except where the articles quoted have specifically
employed the terminology of the terms “complementary” or “alternative” medicine.

The National Health Interview Survey results from 2012 show that 33% of adults and 12% of
children used complementary health approaches [5,6]. Children with chronic illnesses are significantly
more likely to use IM therapies than healthy children [7,8]. Integrative medicine is used by more than
50% of pediatric patients with chronic disease [2].

In the pediatric population, IM practices have enormous potential to reduce healthcare costs
and ensure a healthier future for children by emphasizing prevention and promoting wellness [9].
The literature over the last two decades has confirmed the clinical efficacy of certain IM therapies and
has demonstrated improved patient outcomes (e.g., improved quality of life, decreased cardiovascular
risk factors), symptom relief, and patient satisfaction [10,11]. Large systematic reviews indicate
potential cost-effectiveness and even cost savings for IM modalities in adult populations, though
higher quality studies are needed [10]. Similar studies have not yet been published for pediatric
patients but are currently underway [12].

By promoting healthy lifestyle practices early in the child’s life, pediatric IM sets a high standard
for a lifetime of disease prevention behaviors. In many instances these therapies are simple and
inexpensive to implement (e.g., improved sleep hygiene, exercise) and may provide long-lasting
wellbeing. Exercise and lifestyle changes can treat depression, coronary heart disease, and type
II diabetes [13–18]. Consuming a myriad of fruits, vegetables, spices, and extracts have shown
preventative and treatment potential [19–27]. Mindfulness meditation has undergone extensive study
utilizing functional magnetic resonance imaging (fMRI), and is emerging as an effective therapy for
pain, anxiety, and depression [28–33].

The majority of integrative medicine users, however, do not report usage to their primary care
physician; only 34–50% disclose use to their provider [34,35]. This number is likely even lower in
certain ethnic and socioeconomic groups [1]. Parents and patients may feel intimidated by clinicians’
perceived negative attitudes towards alternative therapies, even though three in four pediatricians
believe that parents would disclose this information [35]. Improved communication regarding IM
therapies would allow for physicians to (1) understand patients’ and families’ priorities and values in
health and illness, and (2) help avoid treatment interactions between CAM and conventional therapies [36].

It is important for pediatricians to have knowledge and facility with integrative medicine in
order to initiate conversation about CAM utilization [37]. Helpful to the cause, guidelines for
advising patients seeking CAM have been published [38,39]. Although clinicians have an ethical
obligation to discuss treatment alternatives [40], the overwhelming majority of pediatric providers
do not feel comfortable discussing CAM with their patients. Both Kemper and O’Connor [41] and
Sawni and Thomas [42] found that less than 37% of pediatricians inquire regarding CAM use while
taking a routine medical history; any dialogue regarding CAM is typically initiated by the family.
Pediatricians have a positive attitude towards CAM, but desire further education to adequately address
patient concerns [2,41]. In a national study of 648 pediatricians, less than one in five reported any
formal training in CAM, and 84% of respondents desired a continuing medical education curriculum,
exhibiting self-awareness of their low familiarity with the topic [3,41–43].

To meet the growing needs of patients and practitioners alike, representatives from eight
institutions (including Stanford) met in Kalamazoo, Michigan in July 1999. The outcome of this
conference was the creation of the Academic Consortium for Integrative Medicine and Health.
The vision of this group was to support leaders in integrative medicine in their advocacy, expand
familiarity with the field, and develop a scientific knowledge base and research opportunities. Most
importantly, it aimed to establish a community of providers in this rapidly growing field of medicine.
A survey in 2007 indicated that 16 of 143 North American medical schools had dedicated academic
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pediatric IM programs [44]. The growth of dedicated academic departments and training programs in
IM highlight institutional interest and support for IM.

2. Pediatric Integrative Subspecialties in Academia

Academic medical centers are often the hub where education, research, and clinical care meet
innovation to improve medical care. The field of pediatric integrative medicine thrives in this setting,
which allows for collaboration across disciplines and the opportunity to treat medically complex
patients across all socioeconomic and cultural backgrounds. Further, academic centers are conducive
to the inception of novel scholarship and training initiatives.

The 2005 Institute of Medicine report recommended CAM education for all training levels in health
professions schools [45]. From an educational standpoint, training in pediatric IM was spearheaded
by the University of Arizona Center for Integrative Medicine. The 100-h online Pediatric Integrative
Medicine in Residency (PIMR) program was designed to address the lack of IM training available to
pediatric trainees [46]. The PIMR program teaches residents habits for their own personal wellness
alongside an introduction to evidence-based IM principles. This program was adopted by five pediatric
residency programs in 2012 as a pilot program. Inclusion of a curriculum on physician wellness in the
PIMR program was intentional and necessary. Physician burnout and fatigue is associated with major
medical errors and decreased productivity. Furthermore, it has been shown that healthy physicians
are more likely to advise patients to follow healthy lifestyle habits and are more effective at motivating
patients [47–54]. Embedding integrative medicine education in a pediatric academic setting has the
additional advantage of increasing institution-wide exposure and comfort with IM modalities.

Pediatric IM is a much-needed subspecialty, emerging to meet the needs of today’s children.
From a research standpoint, rigorous studies evaluating the safety, efficacy, and cost effectiveness of
IM approaches in pediatrics are needed to justify usage [3]. Research into the efficacy of a pediatric
integrative care model is often conducted at academic medical centers where patient diversity and
research support are available. Due, in part, to increased research, IM approaches are being integrated
into the fields of pediatric gastroenterology, pain, neurology, oncology, and pulmonology, among
others. Frequently, the multidisciplinary approach afforded by IM can effectively treat symptoms,
decrease polypharmacy, and enhance overall wellness in pediatric illness.

2.1. Gastroenterology

Pediatric gastroenterology (GI) patients have a high frequency of CAM usage; studies estimate
utilization to be between 36% and 72% [55,56]. Herbal medicines, dietary supplements, and special
diets are the most prevalent therapies utilized [57]. The strongest predictor of CAM use was prior or
feared side effects of conventional medicine [55].

Integrative approaches for inflammatory bowel disease (IBD) include dietary assessment to
identify food intolerances, dietary and herbal supplements, and mind–body therapies (relaxation
techniques, meditation, and aromatherapy) [58]. Some studies have suggested a modest effect
of probiotics, curcumin, and acupuncture in promoting remission in patients with IBD [59–62].
Mind–body interventions also have a limited body of evidence showing benefit in adolescents with
IBD. A 2010 study of 67 adolescents with IBD described frequent utilization of prayer (62%), relaxation
(40%), and imagery (21%) for disease management [63,64].

In patients with irritable bowel syndrome (IBS), there exists increasing evidence for the bidirectional
connection between the mind, body, and gut. Gut-directed hypnotherapy (both in-person and
home-based exercises) is also showing promise for pediatric IBS symptom relief [65–67]. Small studies
on enteric coated peppermint oil have also demonstrated improvement of pediatric IBS symptoms [68].

2.2. Pain/Perioperative

Complementary and alternative medicine therapies for pediatric pain management are becoming
increasingly accessible. A 2005 survey of 43 pediatric anesthesia fellowship programs approved
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by the Accreditation Council for Graduate Medical Education (ACGME) showed that nearly 90%
of institutions had CAM therapies available for pediatric pain management. Common available
modalities included biofeedback (65%), guided imagery (49%), and hypnosis (44%) [69].

Children and adolescents experience both acute and chronic pain, and each requires a different
clinical approach. Nearly 40% of children with chronic pain experience persistent or recurrent pain at
least once weekly, with common diagnoses being headaches, abdominal pain, and musculoskeletal
pain [70]. Chronic pain can negatively impact a patient’s school functioning, sleep, and parent burden
(e.g., financial obligations, missed work) [71]. Treating chronic pain requires a multidisciplinary
approach. The complex interplay between the patient’s effective coping skills, parental reinforcement
of pain behavior, and patient’s mood can all alter and affect patient functioning [71]. This patient
demographic is, reassuringly, open to an integrative approach to their care. According to a study
of 110 pediatric patients with chronic pain (headache, abdominal pain, and musculoskeletal pain)
presenting at an academic integrative clinic, 100% of families were interested in additional counseling
regarding diet, exercise, sleep, or stress management [70]. Further, evidence is emerging for
non-pharmacologic treatments for pain. For instance, physical therapy (stretching, trigger point
physiotherapy, massage) can relieve headaches, musculoskeletal pain, and chronic regional pain
syndrome (CRPS) [72–74]. Cotton et al. found that after massage therapy, mean pain scores decreased
in over 500 hospitalized children with chronic pain and anxiety [75]. Acupuncture and mindful
meditation have been shown to be an effective treatment for chronic pain and can decrease opioid
usage, but more robust randomized control trials (RCTs) are needed [29,76].

Acute pain in children can be experienced in acute illness, during procedures (including
venipuncture or immunization), or post-operatively. Acute pain can also evolve into a chronic pain
condition, requiring flexibility in diagnosis and management. Integrative modalities have been
successfully used in the treatment of acute pain. For instance, acupuncture, clinical hypnosis, and
breathing techniques have all been shown to improve pain scores in children with acute pain from
illness or procedures [77–79]. Newer technologies, such as virtual reality devices, show significant
promise in minimizing discomfort with vascular access and minor procedures [80,81].

2.3. Neurology/Neurodevelopmental Pediatrics

Pediatric patients with a wide variety of neurologic and neurodevelopmental conditions utilize
CAM to alleviate symptoms and supplement conventional therapy. The use of CAM among pediatric
neurology patients ranges from 24% to 78% [82,83]. In a survey of 327 pediatric neurology patients
at the Mayo Clinic, over 40% used CAM, and melatonin for sleep disorders was the most commonly
used therapy [84]. A 2014 survey of 206 pediatric neurology patients in a Canadian children’s hospital
diagnosed with epilepsy, headache, and cerebral palsy illustrated high use of multivitamins, massage,
and chiropractic therapies (89.9%, 47.1%, and 36.8%, respectively); most practices were reported as
helpful [85]. Among children with autism spectrum disorder (ASD), special diets are the most common
form of CAM utilized according to eight independent studies [57,86].

In pediatric headache patients, headache frequency and intensity has been shown to improve
with magnesium and riboflavin (vitamin B2) [87,88]. Furthermore, screening and treating comorbid
sleep disorders such as sleep apnea, bruxism, insomnia, and restless leg syndrome can indirectly
improve headache [89]. Neurofeedback has documented potential in treatment of epilepsy and
headache [90,91]. Meditation, breath work, and relaxation activities have reduced school absences in
patients with headaches, migraines, and seizures [83].

2.4. Pediatric Oncology

Between 1977 and 2011, 31 studies on the use of IM practices in pediatric oncology patients
listed spirituality/prayer, positive mental imagery, and natural health products (multivitamins,
megavitamins and herbals) as common interventions [57]. Mind–body therapies are readily accessible
and low risk, with several trials showing decreased side effects of cancer therapy, increased patient
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self-confidence, and improved coping skills [92]. The largest study of pediatric oncology patients
(1063 patients) found that 71% utilized IM modalities and only 4% reported adverse events [93].
The most common reasons cited by patients for using IM were to aid in treating cancer, symptomatic
relief, support of conventional treatment, and management of side effects [94,95].

Integrative modalities may also play a role in long-term cancer risk reduction. Patient lifestyle
factors such as stress, cigarette smoking, poor diet, alcohol consumption, and a sedentary lifestyle
are revealed and discussed with greater frequency in the IM approach. Research has suggested
numerous cancers to be primarily nutrition-responsive and preventable by dietary [96,97] and
lifestyle changes [98,99]. The mechanism responsible may be by aliment-induced reversible epigenetic
modification or the protective effects conferred by a diet high in fiber and antioxidants [20,100,101].
Establishing healthy habits in children to focus on healthy nutrition, mind–body interventions for
stress reduction, quality sleep, and generous physical activity may be paramount in decreasing overall
risk of some cancers (colon, lung, breast, and prostate) in later life [102].

2.5. Asthma and Allergy

Pediatric asthma is another area where an integrative approach may provide benefit. Elimination
diets and those emphasizing core facets of the Mediterranean diet (high in fruits, vegetables, and
legumes) have been shown to protect children from asthma and allergies [103–105]. A systematic
review and meta-analysis by Cramer et al. in 2014 highlighted yoga as a supplementary intervention
for asthma patients to improve symptoms and quality of life [106]. Breathing exercises and breath
retraining techniques such as Buteyko breathing, yoga/pranayama, and physiotherapy have decreased
bronchodilator usage [107,108]. Mark describes a multitude of integrative therapies as effective for
pediatric asthma, including: (1) mind–body therapies to reduce anxiety and stress, lowering immune
response and sympathetic activity; (2) proper prenatal and childhood nutrition that is high in fruits and
vegetables; and (3) exercise and yoga to improve regimen adherence and decrease anxiety [109,110].

2.6. Other Subspecialties

There is a role for an integrative approach within many subspecialties. We know, for instance,
that diet and exercise management can halt or reverse cardiovascular disease, diabetes, and
obesity [10,13,23,111–113]. Integrative cardiology targets high body mass index (BMI) and poor
nutrition using mind–body therapies to influence caloric consumption, sedentary or stressful lifestyles,
and depression-associated symptoms [114]. Cognitive behavioral therapy has been used as an adjuvant
in pediatric obesity management [115]. Mindfulness-based cognitive therapy has shown preliminary
efficacy in youths with anxiety disorder and mindfulness based stress reduction programs in urban
youth have improved psychological functioning and decreased negative effects of stress [33,116].
Furthermore, a recent study has proposed mechanistic pathways of action of acupuncture in alleviating
cardiovascular disease [117–120].

As the evidence base to support the use of integrative approaches in each pediatric subspecialty
grows, the use of CAM in pediatrics will increase. In light of this, clinical practices and academic
centers are starting to integrate CAM modalities. Existing models of care can provide a foundation for
future growth and utilization of integrative approaches for children.

3. Integrative Medicine at Stanford Children’s Health

This section presents the historical development of Pediatric Integrative Medicine at Stanford
Children’s Health with the intent to afford inspiration and perspective for future programs in pediatric IM.

3.1. Program Background and History

Lucile Packard Children’s Hospital and Stanford University School of Medicine are located in Palo
Alto, California and serve the broader region of the San Francisco Bay area. The inpatient children’s
hospital houses 361 beds and outpatient clinics serve over 500,000 visits annually. Families travel from
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50 states and 40 countries for care. Fifty-two percent of families have private insurance, while 45%
have public health insurance.

The Pediatric Integrative Medicine (PIM) program was established at Stanford Children’s Health
in 2011 with support from the pediatric department leadership. The program was developed in
recognition of the growing interests of patients and their families in the use, benefits, and potential
complications of complementary therapies. The program’s first activity was to survey all Stanford
Children’s Health medical providers (including nurse practitioners, residents, fellows, and attending
physicians) and measure their knowledge of and interest in IM. The survey revealed that a majority
of practitioners (over 75%) wished to learn more about IM. Reasons for wanting further education
included: (1) a desire to learn more about different CAM therapies to better advise their patients
and families about safety and efficacy of supplements and mind–body approaches (which they were
already using); and (2) a need to knowledgably introduce evidence-based pediatric IM practices into
patient care.

The PIM faculty prepared a business plan to ensure the new program’s sustainability and improve
access for families seeking expertise in these therapies. The business plan included: proposed faculty,
support staff allocation (0.5 days per week), and projected revenue from clinical services. Rather than
creating a separate PIM clinic, the four faculty members centered the integrative clinics within four
established specialty clinics: pain, gastroenterology (GI), pulmonary, and rheumatology. This model
aimed to decrease overhead cost (space, staff, supplies) and make PIM clinics easily accessible. This
model was fiscally sustainable as it allowed continued financial support of the faculty for conventional
work in their respective subspecialty in addition to the subspecialty PIM clinics. The anecdotal
response to this model by patients, families, and institutional leadership was positive. Patients
and families expressed satisfaction (e.g., >80% provider satisfaction scores on yearly Press Ganey
reports) and gratitude for finding pediatric subspecialists that were knowledgeable in both mainstream
treatments and integrative modalities. As the program grew, institutional leadership and division
chiefs continued to support the program, allowing the IM faculty to shift more time toward integrative
clinics. In addition, as pediatric providers in the community learned of the PIM faculty’s expertise,
they began referring families for consultation. Community providers were welcomed to educational
sessions offered by the program leaders and began incorporating evidence-based IM practices into
their own specialties. Figure 1 is a diagram of the program’s accomplishments.

3.2. Clinical Work

The four subspecialty integrative clinics (staffed by four IM-trained faculties in the pulmonary,
rheumatology, pain medicine, and gastroenterology fields), continue to grow. Clinical volume has
increased significantly since inception in 2012. In 2016, there were 160 visits for integrative medicine,
and by 2017 that number had nearly doubled to over 300 annual visits. The greatest growth was noted
in integrative pain and gastroenterology clinics. Referrals have come from community alternative
care providers (e.g., Chinese medicine practitioners and naturopathic practitioners), community
pediatricians, providers within Stanford Children’s Health, and self-referrals. Approximately 25% of
encounters are new patient visits and the rest are follow-up visits.

Prior to an initial visit with a PIM provider, insurance authorization is obtained. If the visit is with
an acupuncture provider, patients interested in acupuncture are given current procedure terminology
(CPT) codes and instructed to determine insurance benefits and out-of-pocket costs. Many insurances
in California do cover acupuncture services for certain indications. Authorization is also required for
pain psychology services through the IM pain clinic. An insurance authorization team is available to
assist in this process.
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Figure 1. Program accomplishments. IM: integrative medicine; PIM: pediatric IM; GI: gastrointestinal;
ACGME: Accreditation Council for Graduate Medical Education.

Each subspecialty clinic has a slightly different staffing structure. The integrative pain clinic
includes a comprehensive initial pain evaluation for each new patient with the pain physician, nurse
practitioner (NP), and pain psychologist. Depending on patient’s needs, subsequent follow-up visits
are with the pain medical doctor (MD)/NP and either the Stanford pain psychologist or community
psychologist. Pain clinic NPs are also medical acupuncture-trained and therefore can continue
treatment plans started by the acupuncture-trained physician. New patient visits in IM GI, pulmonary,
and rheumatology clinics are for 90 min with an IM physician and follow-up visits are for 45 min.
After a through intake evaluation, a comprehensive treatment plan is developed. The modalities
offered depend largely on the individual training of the providers. The range of integrative treatment
modalities include: nutrition recommendations, mind–body interventions, acupuncture, botanical
or supplement review, and recommendations. The integrative GI clinic and integrative pulmonary
clinic both have access to a registered dietician and social worker directly within the clinic. Pediatric
IM providers will often refer to Stanford colleagues in the fields of nutrition, occupational therapy,
psychiatry, child and pain psychology, and physical therapy. Frequency of referral to these services
depends somewhat on the subspecialty, but the highest utilized services include psychology and
occupational therapy for biofeedback. Further, the IM faculty will refer to community providers
outside of the institution in acupuncture, massage, physical therapy, biofeedback, clinical hypnosis,
mindfulness, and yoga. Community referrals are especially common when a patient lives a far distance
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from the Stanford campus and needs a particular therapy frequently (for example, weekly acupuncture
for a patient who lives three hours away).

In the inpatient setting, a few IM modalities are available to inpatients through existing clinical
departments. For example, the inpatient pain service provides acupressure and acupuncture. The child
life department provides mind–body therapies, including guided imagery and virtual reality. The child
psychology service provides clinical hypnosis as one of their treatment interventions. At this
point there is not a dedicated PIM inpatient service but rather a meshwork of services offered by
individual departments. For the future, an inpatient IM consultation service is a planned area for
program expansion.

3.3. Research

Research for many integrative modalities is lacking, especially for pediatric patients. The Stanford
faculties have produced a variety of publications including narrative reviews, book chapters,
prospective pilot studies, retrospective studies of clinic outcomes, and position statements. Three
faculty members are in the clinician educator track which does not afford protected research time. One
faculty member is in the physician scientist track and has a dedicated 0.25 full time equivalent (FTE) of
research time. Several generous foundation grants (Lawlor Foundation and Mayday Foundation) have
allowed for support of the faculty and research assistants. Notable scholarly work includes faculty
collaboration with PIM thought leaders to produce an Academy of Pediatrics (AAP) position statement
on pediatric integrative medicine [3] and detailed results from the Pediatric Integrative Medicine in
Residency (PIMR) pilot program [46,121]. A recent study found immersive virtual reality safe and
effective for treating complex regional pain syndrome [80,122]. This has prompted further research on
using virtual reality for other types of chronic, acute, and procedural pain. Intraoperative acupuncture
for patients undergoing tonsillectomy and adenoidectomy was found to be feasible, decreased
postoperative pain, and increased return of diet [77]. A pilot study on yoga for adolescents with
inflammatory bowel disease found yoga to be widely acceptable, feasible, and safe [123]. For further
details and a summary on research productivity and ongoing projects please see Table 1.

Challenges to studying the PIM program as a whole is that program providers often recommend
a comprehensive treatment plan instead of a single intervention. This mirrors the wide array of
interventions offered at other programs around the country (particularly for pain clinics) [69,124].
Therefore, developing research techniques to study multimodal interventions is needed to adequately
study the integrative medicine approach as a whole [125]. This may include examining cost
effectiveness and resource utilization (emergency visits, urgent care visits, and hospitalizations)
in patients seen in a PIM program versus standard care.

Table 1. Summary of Published Scholarly Work on Integrative Medicine.

Category Name of Study Study Type Findings Funding

Pediatric
integrative
medicine

Pediatric Integrative Medicine [3] Position
Statement

Position Statement of Pediatric
Integrative Medicine N/A

Medical
education

Pediatric Integrative Medicine in
Residency (PIMR): Description of

a New Online Educational
Curriculum [46]

Retrospective
review

Online curriculum targets
integrative medicine (IM)

knowledge gaps in
pediatric residents

Funding received from
foundation grants outside

of Stanford

Pediatric Integrative Medicine in
Residency Program: Relationship
between Lifestyle Behaviors and
Burnout and Wellbeing Measures

in First-Year Residents [121]

Retrospective
review

Details burnout wellbeing in
PIMR participants

Funding received from
foundation grants outside

of Stanford

58



Children 2018, 5, 168

Table 1. Cont.

Category Name of Study Study Type Findings Funding

Pediatric
pulmonary

Complementary and Alternative
Medicine in Pulmonology [126]

Literature
review

Examines complementary and
integrative medicine (CAM)

use and effectiveness in
children with

pulmonary disorders

N/A

Integrative Medicine in
Asthma [127]

Literature
review

Details integrative approach
for children with asthma N/A

Nutrition in Pediatric Cystic
Fibrosis [128] Book chapter

Details evidence of nutritional
therapies in children with

cystic fibrosis
N/A

Integrated Medicine and
Asthma [129] Book chapter Details evidence of integrative

approach to asthma N/A

Pediatric
gastroenterology

Yoga as adjunct therapy for
adolescents with inflammatory
bowel disease: A pilot clinical

trial [127]

Prospective
pilot

Yoga is acceptable, safe and
feasible for adolescents

with IBD

Tracie Lawlor Foundation,
prAna

Mind-Body Interventions for
Pediatric Inflammatory Bowel

Disease [130]

Literature
review

Review of evidence on
mind-body interventions

for IBD
N/A

Integrative Treatment of Reflux
and Functional Dyspepsia in

Children [130]

Case study
and literature

review

Describes integrative
approach to children with

reflux and functional
dyspepsia

N/A

Acupuncture and Integrative
Medicine for Pediatric

Gastroesophageal Reflux and
Functional Dyspepsia [131]

Retrospective
case series

Describes effect of
acupuncture on children with

GERD and functional
dyspepsia

Stanford Medical Scholars
Program

Pediatric
neurology

Integrative Medicine in Child
Neurology: what do providers
think and what do they need to

learn? [132]

National
survey

Describes results of a national
survey of IM modalities used

in pediatric neurology
N/A

Pediatric pain

The Impact of Massage and
Reading on Children’s Pain and
Anxiety After Cardiovascular
Surgery: A Pilot Study [133]

Randomized
prospective

trial

Massage was safe and feasible
for children undergoing
cardiac surgery. Massage

decreased anxiety scores and
lowered exposure to

benzodiazepines.

N/A

Immersive Virtual Reality for
Pediatric Pain [80]

Literature
review

Review of evidence on using
virtual reality for acute,

chronic, and procedural pain
Mayday Foundation

Two Virtual Reality Pilot Studies
for the Treatment of Pediatric

CRPS [122]

Prospective
pilots

Virtual Reality feasible and
effective for treating

pediatric CRPS
Mayday Foundation

Non-Pharmacological Techniques
for Pain Management in

Neonates [134]

Literature
review

Details evidence of
non-pharmacologic
techniques to treat

neonatal pain

N/A

Acupuncture

Acupuncture as an Anesthetic
Adjuvant for Pediatric Orthopedic

Patients: A Pilot Study and
Protocol Description [79]

Prospective
pilot

Acupuncture was associated
with low pain scores and

levels of nausea in patients
undergoing orthopedic

surgery

N/A

Does Acupuncture Reduce Stress
Over Time? A Clinical Heart Rate
Variability Study in Hypertensive

Patients [135]

Retrospective
case study

Acupuncture increased heart
rate variability after

acupuncture treatment in
adults undergoing treatment

for hypertension

N/A

Does Noninvasive Electrical
Stimulation of Acupuncture

Points Reduce Heelstick Pain in
Neonates [136]

Randomized
prospective

trial

Noninvasive electrical
stimulation at acupuncture
points was not effective to
decrease heelstick pain in

neonates

Mayday Foundation

Intraoperative acupuncture for
post-tonsillectomy pain: a
randomized, double-blind,

placebo-controlled trial. [77]

Randomized
prospective

trial

Intraoperative acupuncture is
feasible, well tolerated, and

results in improved pain and
earlier return of diet after

tonsillectomy.

Stanford Medical Scholars
Program, Howard Hughes
Medical Institute Medical
Fellows Program, Stanford

Children’s Health
Research Institute Akiko
Yamazaki and Jerry Yang

Faculty Scholar
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3.4. Medical Education

Stanford pediatric residents began participating in the University of Arizona’s Pediatric
Integrative Medicine Residency (PIMR) pilot online training curriculum in 2014. Trainee participation
in this curriculum was a pivotal step towards formalizing PIM medical education efforts at Stanford
Children’s. In addition to providing a foundation in PIM knowledge, the curriculum enabled residents
to improve their own lifestyle and wellness behaviors during the pilot [121]. To supplement the online
curriculum offered by PIMR, the faculty developed a pediatric integrative medicine and wellness
elective for pediatric residents who wanted in-depth exposure to integrative medicine in practice.
The elective is currently offered as either a two-week or four-week in-person rotation. Residents taking
the elective participate in the subspecialty PIM clinics (average four to five half-day clinic sessions
per two-week rotation). Required readings and hands-on didactic sessions (average 4 h per two-week
rotation) include lectures about plant-based nutrition and mind–body medicine. A field trip to a
natural foods store provides the venue for a hands-on discussion of herbs and supplements. Residents
are also asked to choose one integrative modality to experience for themselves to improve their own
health. Meditation, massage, acupuncture, and yoga have been the most popular modalities that
residents explore. Residents enrolled in the four-week elective are required to complete the 100-h
PIMR online curriculum in addition to the above activities. The PIM elective at Stanford Children’s
has become one of the most popular electives, with approximately 20% of the 76 categorical pediatric
residents participating annually.

At the fellow physician level, a new wellness curriculum has been developed by the Stanford
Children’s faculty, including the PIM faculty. The Fellowship WellBeing Program (FWP) focuses
on fatigue mitigation, self-care, resiliency, and stress mitigation for over 100 pediatric fellows. This
seven-hour curriculum emphasizes the use of breathing, movement, mindfulness and nutrition to help
physician trainees find and maintain wellness.

In 2018, Stanford Children’s launched the first one-year clinical fellowship in pediatric integrative
medicine to formally train pediatricians in integrative medicine. The PIM fellowship includes
partnership with the University of Arizona Fellowship in Integrative Medicine, a 1000-h, two-year
distance learning program with three, week-long, hands-on training sessions. The fellow has a
dedicated general pediatrics IM clinic precepted by the PIM faculty (average two half-day clinics
per week) and also works alongside faculty members in their respective subspecialty PIM clinics
(average two half-day clinics per week). Curriculum intensives—one to three-week mini courses—were
developed by the PIM and adjunct faculty members to cover the important PIM topics of nutrition,
mind–body medicine, botanical medicine, and inpatient consultation. The fellow may also work
with non-Stanford affiliated community integrative medicine pediatric providers on an elective basis
for niche skill development and clinical exposure. The fellow is also required to teach pediatric
residents formally in several conferences per year and informally when residents are on the PIM
elective. The fellowship curriculum includes weekly didactic and case conferences in the style
of “Professor’s Rounds” where a patient case is discussed with providers from various medical
backgrounds and training expertise. The conferences are attended by community integrative medicine
general pediatricians, PIM subspecialty providers (GI, pulmonary, pain, rheumatology), massage
therapists, acupuncturists, psychologists, mind–body intervention providers, and nutritionists. After
each case presentation, attendees offer their treatment recommendations (from their own unique
perspectives), and these recommendations are provided to the patient at clinic follow-up.

Sample Case Presentation (Identifying Details Changed for Patient Privacy)

A 15-year-old girl presented to the outpatient pediatric integrative medicine clinic with chief
complaint of abdominal pain for three years which had been diagnosed as abdominal migraines.
A comprehensive history was taken regarding her pain including an evaluation of life stressors,
a detailed diet history, and her extensive medication list.
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Pertinent findings included a past medical history of anxiety and release of a tethered cord at
nine months of age. Her prescription medications included duloxetine, cariprazine, amitriptyline,
topiramate, polyethylene glycol, and a combined estrogen–progesterone oral contraceptive pill daily.
She took clonazepam, ondansetron, sumatriptan, cyproheptadine, and simethicone on an as-needed
basis for symptoms related to abdominal migraine. She did not find any of these as needed medications
particularly helpful in treating her abdominal migraine episodes. Supplements included melatonin
nightly and peppermint oil by mouth as needed for abdominal pain. She was an only child of her
mother and father. She was starting the 10th grade and achieved good grades. Her bedtime was
22:00 h nightly and she fell asleep easily. She reported occasional overnight awakenings and feeling
tired on waking at 06:00 h daily. She described herself as a worrier but also as willful and ambitious.
Her favorite color was teal, and her favorite season was winter. She preferred salty foods. Both mom
and patient readily offered that the patient’s desire to please her teachers often led to high anxiety and
tears if she felt like she was not working to her potential due to illness. Her self-reported personal
strength was relating to other people, including classmates. She stated she was weak in mathematics.
Her physical activity included biking to school or walking to the school bus stop. She was planning to
join the school speech and debate team at the time of the visit.

On physical exam her weight was in the 73rd percentile and her height was in the 38th percentile.
Her body mass index was 22. She was talkative and engaged. Abdominal exam was significant for
hyperesthesia with light touch of all abdominal quadrants with significant epigastric tenderness. There
was no palpable stool burden. The remainder of her physical exam was normal. Prior negative workup
for her abdominal pain included infectious stool studies, Helicobacter pylori, fecal calprotectin, complete
blood count with differential, and a comprehensive metabolic panel including liver function testing,
amylase, lipase, sedimentation rate, lipids, tissue transglutaminase immunoglobulin A, ceruloplasmin,
and thyroid stimulation hormone. The results of these studies were normal.

The patient’s comprehensive treatment plan included mind–body, lifestyle, and diet
recommendations. Mind–body therapies were discussed, and the patient elected to start attending
a free yoga class at her primary medical center. She continued to see her outpatient psychiatrist for
weekly psychotherapy including cognitive behavioral therapy. From a lifestyle perspective, she was
recommended to increase physical activity and offered that she would start walking a few evenings
per week with her mother. A therapy plan for acute abdominal discomfort was formulated, and,
in addition to her current pharmaceutical regimen, included: acupressure massage, enteric coated
peppermint oil, and aromatherapy.

At her first follow-up the patient reported acupressure massage helpful, and she and the family
asked for further instruction on in-home use of acupressure massage. At the third visit, approximately
six weeks later, the patient emphatically reported she had aborted two abdominal migraines using
acupressure beads with massage—something she had never achieved before. She started receiving
biweekly acupuncture. She continued yoga once per week. She also found benefit from using a
mind–body application on her mobile phone for daily meditation to augment anxiety treatment.
She weaned off amitriptyline and topiramate without incident and reserved only ondansetron and
clonazepam on an as needed basis for acute discomfort. In the first three months of treatment the patient
aborted abdominal migraines twice and experienced only two breakthrough episodes. Additionally,
she missed fewer days of school due to abdominal pain. She continues to follow-up in the integrative
medicine clinic every two–three weeks for acupuncture treatments.

4. Discussion

4.1. Pediatric Integrative Medicine in Academia

Pediatric Integrative Medicine is an emerging subspecialty that provides the foundation for
whole-patient and whole-child preventative care and lifestyle medicine [44]. Within children’s
hospitals, patients are acutely sick, and in the outpatient setting, the incidence of children with
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complex and chronic medical problems has grown. According to a national survey performed by the
Centers for Disease Control, in 2009, 15.1% of all children in the United States had special health care
needs, up from 12.8% in 2001 [137]. These children often have multiple subspecialties involved in their
care and their subsequent care coordination and communication between multiple consultants can be
challenging. Specialists tend to focus on their organ system of interest, and the holistic approach to the
care and healing of the child may be overlooked. Integrative medicine may help bring together all
aspects of care since PIM is a blend of mainstream therapies with the other aspects of wellness. Further,
our PIM faculty members are trained in both a pediatric subspecialty and integrative medicine. This
affords a unique opportunity for specialized clinical care, education, and research in these integrative
pediatric subspecialties.

4.2. Drivers for Success

A primary reason for our program’s initial success was due to institutional support, strong
leadership, and a financial model of embedding the integrative clinics within subspecialty divisions.
Institutional leadership recognized that the PIM program is an attractive feature that is “uniquely
Stanford” and serves the local San Francisco Bay Area community and beyond.

In addition, recruiting and collaborating with the well-respected existing faculty within the
institution to provide consultations (rather than hiring or contracting with external providers)
established trust, garnered respect for the program, and continued collegiality amongst providers.
This mirrors an important key to success among other established non-pediatric integrative medicine
centers around the world [44,138]. Given that integrative medicine at times can include treatment
modalities that may not be well known to mainstream medicine, the faculty group also emphasizes
evidence-informed treatment modalities to the extent available and emphasizes patient safety. Lifestyle
recommendations that have minimal side effects such as good nutrition, sleep hygiene, physical
activity, and mind–body modalities are often cornerstones of each treatment plan. When research on
treatment efficacy in a pediatric population may not be available, providers extrapolate data from adult
populations and utilize shared-decision making with families, and use the safety-effectiveness rubric
to discuss and document efficacy [139]. Every effort is made to utilize available resources to ensure
the safety of a treatment recommendation, especially in regard to botanicals or supplements. Further,
pharmacy consultations are sometimes required in patients who have significant polypharmacy.

The medical education initiatives jumpstarted awareness of integrative medicine throughout the
children’s hospital faculty and leadership. The resident PIMR pilot and subsequent PIM elective
required residency leadership approval of the residency curriculum change. The elective also
increased resident exposure and engagement with the integrative medicine faculty, which led to
several resident-initiated scholarly works [123,132]. The novel conception of the pediatric integrative
medicine fellowship has additionally increased clinical services and education efforts. The weekly
didactic conference (available in person and by webinar) had the unanticipated benefit of bringing
together PIM providers within Stanford and the larger community. Continuing education courses
for the pediatric community also stimulated community building and aided in patient referrals.
As students, residents, and other community providers increase their exposure to and knowledge of
integrative modalities, these treatment options become part of the norm, and then truly “integrated”
into conventional care. Therefore, medical education and teaching are important keys to success.

Finally, the educational and research programs would not exist without generous philanthropic
support—both in the form of private donations and research grants. These funds aided to establish
funding for the program’s research and have allowed the pediatric integrative medicine fellow to
attend the Arizona Center for Integrative Medicine’s distance learning fellowship.

4.3. Challenges and Financial Considerations

The program has faced several challenges. From a financial standpoint, integrative medicine
bills using time-based evaluation and management codes, behavioral health codes, and acupuncture
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CPT codes. Although we have not had significant challenges having physician billing codes covered,
preventative services in the current fee-for-service model do not reimburse equally when more time
is spent with the patient (compared to seeing several patients in the same time period). Currently,
the PIM faculty members work in their respective pediatric subspecialties to offset some of the costs of
the PIM clinic. A separate bill center was created to track financial progress and will add insight to this
challenge. As newer models of care such as accountable care organizations (ACOs) are adopted in
adult primary care fields [140], this will hopefully translate to novel prevention models for pediatrics.

While children from underserved populations are still able to be seen by PIM providers at our
institution, additional services such as acupuncture, biofeedback, psychology, and nutrition may
not be as readily covered. Further, these patients may not be able to afford additional supplements
and suggested dietary changes. This continues to pose a significant challenge for our underserved
population and deserves significant and sustained advocacy and philanthropy.

While the newly developed PIM fellowship currently has institutional and philanthropic support,
the sustainability of this training program is uncertain. Given that it is a completely new fellowship
program, accreditation by the ACGME is likely years away. Currently, a two-year pilot by the
hospital and Pediatrics Department is currently funding the fellow salary, program director effort, and
coordinator time; philanthropy is funding the educational programming for the fellow.

Lastly, the concept of an integrative approach is, at times, a difficult philosophical mindset
for patients and families. Behavior, lifestyle, and diet changes are frequently more challenging to
implement than taking medications. These changes also take time. Referring providers and patients
may be looking for a “quick fix”, which may not be feasible. While evidence on integrative modalities
is emerging in pediatrics, colleagues often remain skeptical and have reservations on the value of
integrative therapies.

4.4. Future Directions

The PIM program at Stanford hopes to increase clinical services, education efforts, and research
productivity. Clinically, a pilot inpatient integrative medicine consultation service is planned for Spring
2019. Discussions are underway to integrate mind–body and acupuncture treatment modalities to
perioperative and postoperative treatment protocols. The program also needs to formally survey
patients and families on patient satisfaction of its current programs.

On a national level, the faculty aims to collaborate with national organizations such as the
American Academy of Pediatrics and other pediatric subspecialty organizations to have a broader
reach for educational efforts. Several faculties have participated in discussions about developing
an integrative medicine core competency requirement for all pediatric residents. Additionally, our
program leadership advocates for other academic centers to establish pediatric integrative medicine
clinical training fellowships.

Continued research is needed to establish evidenced-based safety and efficacy data for integrative
therapies in pediatrics. Specific ongoing projects at our center include examining acupuncture
for patients undergoing craniotomy, mind–body interventions for pediatric inflammatory bowel
disease, and utilizing virtual reality for procedural pain and anxiety. Our program would be open
to collaborating with other centers to develop the recently proposed multi-center PIM research
network [139]. Continued growth in these areas will require ongoing institutional support for faculty
time, resource allocation, and financial support.

5. Conclusions

Evidence of safety and efficacy of pediatric integrative treatment modalities within pediatric
subspecialties continues to grow. The establishment of a pediatric integrative medicine program within
an academic setting is feasible. It requires sufficient institutional support, funding, and adequately
trained physician faculty and staff. Important contributors to our program’s success include medical
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education to drive provider and trainee education, an emphasis on patient safety and evidence-based
medicine, and an incredible team of enthusiastic physician leaders.
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Abstract: Complementary and Alternative Medicine (CAM) has not been systematically institutionalized
in pediatric hospital care in Germany so far. For the responsible implementation and systematic
evaluation of CAM in pediatric care, a model project was initialized in three different pediatric hospitals
in Germany, one of them being the “Kinderkrankenhaus St. Marien” in Landshut, Germany. During
this project, a concept of the implementation process was developed based on clinical care, teaching,
and scientific evaluation. A project group was formed in St. Marien, which included leaders of the
hospital, physicians, nurses, and physiotherapists. Over a period of three years, pediatric treatment
modalities of the CAM-spectrum were systematically integrated into routine pediatric care and a new
integrative medicine department was established. CAM is now being applied in an inpatient as well
as outpatient setting, in addition to conventional medical treatments. The modalities now applied
include Traditional Chinese Medicine (TCM), relaxation, hypnosis, reflexology, wraps and poultices,
aromatherapy, homeopathy, yoga, and herbal medicine. Studies were initiated in some areas. The process
and concept leading up to this successful implementation will be described in this article. We show that
with motivated team players and structured proceedings, implementation of integrative medicine in a
children’s hospital can be successful.

Keywords: integrative medicine; pediatrics; clinical practice

1. Introduction

Integrative Medicine (IM) is an emerging field, even if the increasingly wide use of Complementary
and Alternative Medicine (CAM) and its incorporation into conventional medicine has been described in
numerous publications [1–3]. IM incorporates the use of methods of the CAM spectrum into conventional
medicine in an evidence-based way and integrates the whole person and the environment that person lives
in into the treatment of adults as well as children. The Academic Consortium of Integrative Medicine &
Health (ACIMH) states that “Integrative Medicine is the practice of medicine that reaffirms the importance
of the relationship between practitioner and patient, focuses on the whole person, is informed by evidence,
and makes use of all appropriate therapeutic approaches, healthcare professionals and disciplines to
achieve optimal health and healing” [4].

Many authors have described the substantial increase in the use of CAM, not only in adults,
but also in children [3,5–11], as well as the lack of information the treating physicians receive about the
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methods used and the possible side-effects that some of these treatments may have [12–14]. A variety
of treatment modalities are nowadays applied in integrative medicine in the field of pediatrics [2].
Teaching programs for physicians and residents have been developed to increase their knowledge
about and widen their spectrum of CAM treatments [15–17]. Many institutions have implemented
integrative medicine in various models, even in hospitals [1,18–20]. Some of them have identified
important factors and strategies that are vital for successful implementation [18,19]. Yet, CAM has
not been widely systematically institutionalized in pediatric care in Germany so far—in hospitals or
private practice.

Our intent was to implement integrative medicine in a pediatric hospital, by building a concept upon
our and other’s experiences that can be applicable and useful for different hospitals that strive to develop
such programs. We also aimed at contributing to scientific insights on the modalities used. Therefore,
at the very start of the project, an overview regarding the scientific situation of CAM in pediatrics was
compiled and possible indications for CAM in children identified in a multidisciplinary meeting.

2. The Hospital Setting of St. Marien

The Children’s Hospital “Kinderkrankenhaus St. Marien” in Landshut, Germany, is an academic
teaching hospital of the LMU (Ludwig-Maximilians-University) München. It is equipped with 120 beds.
An average of 6500 children are treated annually on the wards and about 16,000 children in the
specialized outpatient departments. Seventeen thousand children are seen in the pediatric emergency
department annually. A social pediatric center, which takes care of about 5200 patients per year,
is affiliated with the hospital.

St. Marien Hospital has always been dedicated to promoting integrative approaches for the medical
treatment of children. Besides conventional medicine, additional certifications of attending physicians
allowed for naturopathic and homeopathic treatments, even in the years before our project started.
For the past 10 years for example, a pediatrician with certification in homeopathy has been employed in
the hospital treating inpatients as well as children in the outpatient department. A pediatrician certified
in naturopathic medicine had also established policies for the application of naturopathic treatments for
pertinent indications like upper airway infections or certain pain conditions.

3. Preparation

Whenever an institution takes a new direction, it is important that its leaders make decisions
on the new course of action to be taken from then on. This needs to be communicated and future
expectations made clear to the rest of the organization. This also applies to establishing an integrative
medical care model within a hospital. Only then does the body of the organization know that a
new corporate strategy is being pursued and employees are expected to act upon it in certain ways.
In addition, a decision needs to be made on the areas in which CAM is supposed to be integrated
in the hospital. The areas can be clinical, teaching, or research [19], depending on the structure of
the hospital and interests of the organization. Not every institution will want to or be able to serve
all three areas and this is not necessary. Various models, from e.g., focusing on pain management,
research orientation, or offering a wide variety of integrative care modalities to patients, can work [19].
Furthermore, there are different approaches that can be taken in order to execute the new strategy.
One is a model from “inside” the institution; the other would be a more external approach in which
new staff with new skills is employed to start a new venture. We chose the model from inside, in which
we built upon the skills and motivation of staff members. This offers the advantage of using existing
resources and preventing resistance from staff members on new treatment methods. This has been
described as one of the cornerstones of a successful implementation [19].

4. First Steps

First, a project group with members of different disciplines of the hospital with one coordinating leader
was formed. This group met once a month to determine next steps to be taken and goals to accomplish.
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It was beneficial to have the executive director of the hospital as a part of the group, amongst attending
physicians of different disciplines, nursing management, nurses, physiotherapists, and psychologists in
order to reach staff members from different disciplines and to build integrative medicine from inside
the organization. A new sense of a common comprehensive project led to the necessary enthusiasm in
all participants. It was important for the coordinating leader to be an experienced senior pediatrician,
also trained in a broad field of complementary medicine, and someone who was accepted by all members
of the project group. This leader was responsible for coordinating activities, establishment of contacts,
development of next steps, creating questionnaires, communication with other facilities and researchers,
networking, and motivation. Leaders from other pediatric integrative medicine programs were contacted
and literature was reviewed for advice and ideas on how to successfully establish integrative medicine
within a hospital [18,19,21].

The second step involved the determination of resources existing within the hospital. Hospital
staff—be it nurses, doctors or physiotherapists—have a variety of additional qualifications in the
area of complementary medicine, which they would readily apply in their work. To determine the
existing resources, a questionnaire was designed, as other centers had done before in a similar way [22].
The questionnaire included questions about additional qualifications, overall interest in CAM being
introduced in the hospital, and interest to use those qualifications in the treatment of children. We found
that there was an immense variety of knowledge and skills already present in St. Marien (Table 1),
similar to modalities applied in other centers in the US [2]. It was these resources that we utilized to
build upon in the process of implementing IM in our institution.

Table 1. Existing staff expertise within St. Marien revealed through questionnaires.

Aromatherapy Foot Reflexology Massage

Art therapy Homeopathy Music therapy
Biofeedback Naturopathy Therapeutic riding

Craniosacral therapy Nutritional counseling Yoga

Thirdly we were interested in the assessment of desires of parents. Many studies showed that
CAM methods are readily applied in children and that parents also desire the use of CAM in the
treatment of their children [3,23]. There are regional differences though, so we wanted to know about
the wishes of the parents in the local area as well as their past experiences with CAM and willingness
to make additional payments for the integration of CAM in the treatment of their child. Therefore,
another questionnaire was created and given to the parents arriving at the hospital. The majority of
parents were very approving of CAM treatments for their children. These data will be published in a
separate article and therefore will not be further described.

The fourth step was to start educating the nurses, physicians and other staff on different kinds
of CAM methods. It is an advantage if there is a culture of regular teaching schedules (like lunch
symposia or in-house trainings) already established within the institution. In St. Marien, CAM trainings
were included in the in-house trainings taking place regularly. Teachings about aromatherapy, foot
reflexology, wraps and poultices, homeopathy, hypnosis, and naturopathic treatment options were
given by experts (physicians and nurses) this way. Instructions on the application of acupuncture
needles, acupressure, aromatherapy, and homeopathy were also given to smaller groups on the wards.
In addition, the staff gained practical experience and training in guided imagery and hypnosis as well
as in naturopathic treatments over weekends and in half-day courses. This way, the staff learned about
new treatment options and how and when to apply them. Knowledge was disseminated this way and
new competencies were acquired (e.g., hypnosis for pain management, acupressure, etc.) and applied
by nurses and physicians. Regular refresher teachings, including practical exercises to ensure quality
of care, are being given.

In the process, it turned out to be essential to have one responsible, qualified physician, with
additional qualifications in naturopathy and Traditional Chinese Medicine (TCM), who was able to
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anchor CAM deeper on the wards by making sure the new ways of treatment were being applied
and by staff were being given repeated teachings. An outpatient clinic for CAM also was established.
This is also according to the experience of other medical centers that emphasized on the advantage of
having one protagonist leading the initiative in the hospital [19].

In order to publicize our institution’s new corporate strategy and promote its presence, different
paths were taken, within and outside the hospital. Flyers and posters were designed and displayed
in the building, and the hospital website now provides specific details of the CAM services offered
and the new department now in operation. A consult service was established and in-house teachings
were held regularly. Medical discharge reports now include CAM treatments applied on children,
in a bid to inform primary care physicians and make a public statement about the new corporate policy.
In addition, articles in magazines and journals were published and interviews videotaped (available
online [24,25]). All these efforts help in communicating the significance and new philosophy of the
hospital to its staff and the public.

Another important step was creating structures within the hospital. Wards were specialized
in different areas like aromatherapy or homeopathy according to interests and competencies of the
nurses assigned to the wards. For example, nurses are responsible for keeping a track of stocks of
homeopathic remedies or aroma oils, teachings on other wards, etc. CAM was made part of every
ward conference meeting held by these nurses. Furthermore, policies for specific treatments were
established and were made readily available on the intranet for physicians and nurses to refer to
and download. CAM consult services were established across the hospital, as well as a CAM clinic.
A curriculum has also been compiled, which every staff member—new and old—is required to go
through (it takes approximately 8 h).

5. Financing

The challenge of financing CAM services has been addressed as an issue in most institutions [19,21].
It is absolutely necessary to have enough philanthropic support or available funds at least in the early stages,
as financial resources are often scarce and money is needed for salaries, education of staff, and to generate
research projects. In our case, this turned out to be the biggest cost factor at the beginning, diminishing
over time though, as most staff was trained and the new treatment methods became routine. Trained staff
members can now partly assume the teaching of colleagues and therefore diminish the need of external,
costly teachers. The clinical care component was self-supporting and not too expensive. In the US as
well as in Germany, CAM services are mostly not covered by health insurances. Endowment funding
therefore is essential to support sustainability. All of the biggest centers that offer CAM services in the US
(e.g., Osher Centers at Harvard and Penny George Institute for Health and Healing) have several million
dollars of endowment funding for support. In Germany, foundations can provide substantial monetary
inputs. In addition, it turned out beneficial to negotiate special deals with insurance companies that at least
many families now profit from. Cost effectiveness of integrative care over time has been demonstrated on
numerous occasions [26–28].

6. Results of Our Project

Starting in 2015, complementary medicine was introduced step by step in the routine care of
children and an integrative approach was established, which led to the foundation of an integrative
medicine department with an attending physician in 2017. One of the first steps we took was identifying
the resources present in the hospital, which we could draw upon. A questionnaire for the staff
was designed and handed out to all staff members. Questions included the overall interest in the
introduction of CAM treatments in the hospital as well as additional certifications of staff members.
Seventy-seven percent of those who had answered the questionnaire reported having an interest in
CAM methods. While most of them were nursing staff members (58%), 31% were physicians. Areas
that garnered most interest were acupuncture, osteopathy, aromatherapy, and naturopathy. As these
results will be published in a separate article, they will not be described in detail here.
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In the feedback part of the questionnaire, interest in the research topic was evident through
several remarks like:

• “I think it is wonderful that our hospital belongs to the more progressive ones. I support CAM
treatments 100%.”

• “I am VERY happy, that CAM is now being established in our hospital and I hope that nursing
staff can participate in trainings and teachings.”

• “I think this area is really interesting and important, I would love to receive additional training
and participate.”

CAM Services Now Offered at St. Marien

Apart from homeopathy, which has a long history at St. Marien, many other treatment modalities
were integrated in the everyday care of the children at St. Marien, within three years of our project:

1. Aromatherapy is now being used regularly on hospitalized patients as roll-on sticks and in form
of wraps and poultices. One nurse successfully completed her certification as an aromatherapist.

2. Acupuncture points have been taught to nurses and physicians and are now being applied in
the form of pyonex press needles inserted in the acupuncture point P6 (pericard 6) to almost all
children under anesthesia to prevent post-operative nausea and vomiting. Several studies have
shown that P6 can be as effective as antiemetic drugs in preventing post-operative nausea and
vomiting [29]. Nurses and doctors have been trained to insert the needles and regular refresher
teachings take place.

3. Acupressure points are being taught to children and parents for cough, anxiety, abdominal pain,
and nausea.

4. Another treatment modality is foot reflexology according to Hanne Marquardt [30]. Two indications
were chosen—abdominal and lung conditions—and their treatment methods were taught to staff
and parents. It is now being used regularly. A study was initiated and started in September 2016 to
determine the effect of reflexology on children with these conditions.

5. Yoga is being offered in the hospital now and a study was initiated and completed by our research
partner in Essen, Germany, about the effect of yoga for headaches in children.

6. Basic hypnotherapy methods (like “the magic glove”) were taught to physicians and nurses over
the course of two weekends and are now being applied regularly.

7. Wraps and poultices are used in combination with aroma oils in the Newborn Intensive Care
Unit (NICU) and the pediatric wards on patients with rheumatic diseases, anxiety, fever, joint
pain, sleep problems, abdominal pain, and cough, among others.

8. Two doctors are now consulting on the wards on request for integrative treatment options for a
variety of conditions. One of them is a certified homeopath, the other one is certified in naturopathy
and TCM.

9. A “handling” course for parents has been held a few times since September 2016 to enable
them to touch and move their babies in a more supportive and physiologic way to help their
developmental process.

10. Herbal remedies are being applied and medical reference cards (detailing indications and dosage)
have been designed for physicians.

11. A multidisciplinary pain management team now applies CAM Methods for treating pain
in children.

12. Relaxation techniques of mind-body medicine are applied in the psychosomatic unit and social
pediatric center.
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7. Discussion

Integrating CAM methods into routine care for children within a hospital to create a real
“integrative care” can be challenging. However, through our program, we demonstrated that CAM
can successfully be integrated into a pediatric hospital in a relatively short time. The cornerstones that
were essential to our process are summarized here and overlap some of which have been described
as important components of other successful programs [18,19] as well as learned through personal
communications (Kemper 2015).

1. The institution in which methods of the CAM spectrum require establishment has to make a clear
decision on the path that should be taken.

2. Institutional support from the executive leader and medical director of the institution is essential.
They represent the hospital and determine the overall concept of the institution. In our case,
the leaders communicated well with each other about the new business concept, relayed this to
their staff and put plans in place for it to be introduced by them. This enabled efficient evolution
of the project and offered the prospect of sustainability.

3. It is important to have back-up support within the organization, as leaders can change over time.
The project becomes vulnerable if the primary protagonist leaves. At least one well-respected
person, preferably a qualified physician, should take the lead in the beginning. This person
does not have to be an expert in all offered CAM modalities, but must be willing to cooperate
with other CAM experts so that all team members can learn from each other. In St. Marien,
two physicians led the project—one in the coordinating role and the other as an integrative
physician present and active in the hospital.

4. It is crucial to have philanthropic support or available funds. Financial resources are often scarce
and money is required for salaries, education of staff, and to generate research projects.

5. To minimize resistance, it is advisable to build on the prevalent interest of the institution.
Depending on the organization, it could be research or clinical applications, or education,
or a combination of both. It is easier to first follow that path and strengthen it before starting new
ventures. In our case, clinical applications and education of staff were where the most interest
was found, followed by research. We followed that interest, used existing resources, and tapped
on motivation of the staff members (identified through a questionnaire) and subsequently built
the new concept from inside out to keep staff members motivated.

6. It is essential to have motivated, creative colleagues working together, who can solve problems
and find solutions one person can’t see.

7. Networking with like-minded colleagues and institutions creates motivation and inspiration.
Sharing ideas and experiences can help expand the project. In our project, three hospitals were
involved and common projects were created and ideas exchanged in regular meetings with
all participants. Networking with international colleagues also created inspiration and offered
new ideas.

8. It is important to not implement several modalities at once. To have a clear and simple treatment
plan in which the patient can develop a relationship with the therapist is better that an overwhelming
and expensive plan. In addition, too many new modalities can lead to an overload of the staff
and therefore lead to resistance, which is not good for the project. We selected our modalities by
identifying evidence-based knowledge and experience present within the hospital. Although there
is a lack of evidence in the treatment of children, in accordance with other centers, we did not
exclude modalities that had inadequate evidence [19]; instead, we evaluated efficacy by performing
meta-analyses and reviews on various topics [31–34].

9. Multidisciplinary meetings can help broaden one’s spectrum of knowledge and experiences
within the institution.
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10. Research programs can be important in some institutions. Academic centers mostly want and
need to add research to the project. Again, it is essential to follow the interest of the staff members
and collaborate with other disciplines.

11. Education is an important aspect of any facility, be it in the form of lectures for students, training
and rotations for staff members, or workshops.

12. Financing is a challenge in all centers. Financial plans have to be made, fundings organized,
and payments by patients considered.

13. Cooperation and communication with colleagues in other hospitals as well as in private practices
have to be established, in order to ensure complete integration into the field. In Germany,
resistance can be quite high if the hospital offers treatments that colleagues in private practices
don’t. This can hinder the success of the project. A qualified physician or well-respected person
has to represent the project in order to raise acceptance and reputation of the institution.

Pediatric Integrative Medicine programs are found in several US medical centers and a few in
Europe [18,19,35]. In 2009, nine US medical centers that played an important pioneer role in integrative
medicine were interviewed on the critical factors leading to success or failure of the establishment of
IM in hospitals in the fields of research, education, and clinical application [19]. Many of the factors
discussed are consistent with our findings, and therefore can be considered essential in the process of
implementing an integrative medicine program in any institution.

8. Conclusions

Integrative medicine can be established in a pediatric hospital, if there is support from leaders,
has a motivated, multidisciplinary team with a qualified leader, and enough philanthropic or
institutional initial funding. Regular team meetings to identify and pursue goals, communication
of these within the institution, and repeated teaching modules that meet the interest of the staff are
essential strategies to ensure motivation and sustainability. Also, the addition of CAM treatments
into the curriculum of residents and nurses will allow for an even-deeper anchoring of integrative
medicine into the institution. As a next step, new treatment standards and policies encompassing
CAM treatments for various conditions can be defined, so they become a natural part of routine care of
the hospital. Parental desire for CAM treatments is strong and a variety of indications are suitable for
their application.
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Abstract: Pediatric integrative medicine focuses on the whole child and the environment in which
the child grows up during the treatment of a child’s illness. Nowadays, many different treatment
modalities are applied even in children, and doctors need to know about them and, ideally, be able
to apply different approaches in the process of treating a child themselves. The program Pediatric
Integrative Medicine in Residency (PIMR) already provides residents with several tools to provide
this kind of service for the child. In our PIMR pilot program in Germany, we chose to diversify our
knowledge about treatment and prevention options by visiting a Kneipp-certified kindergarten in
Germany. The philosophy of Sebastian Kneipp focuses on five pillars of health, which incorporate
aspects of prevention, self-awareness, self-responsibility, and consciousness of health by means of
hydrotherapy, herbal medicine, exercise, nutrition, and lifestyle-medicine. These are being taught
to the children during the early years they spend in kindergarten, and represent integral parts of
integrative medicine. Integration of Kneipp-based health programs within a kindergarten setting can
work well and provides an effective means of early prevention education in childhood.

Keywords: Kneipp; kindergarten; PIMR

1. Introduction

In Germany, there has been a long tradition of naturopathic medicine. Hildegard von Bingen
(1098–1179), a Benedictine abbess, is considered the founder of natural history and her work still
greatly influences modern naturopathic medicine movements. One of the more recent forefathers of
the naturopathic movement was the priest, Sebastian Kneipp (1821–1897), who is most commonly
associated with hydrotherapy and the “Kneipp-Cure”, which he claimed had therapeutic or healing
effects. But, it was not only hydrotherapy that he based his principles of achieving and maintaining
health on. In fact, he proposed an entire system of healing, which rested on five pillars: Hydrotherapy,
herbal medicine, exercise, nutrition, and lifestyle-medicine (order and balance) [1]. Even nowadays,
his teachings and philosophy are a part of many naturopathic teachings in Germany, being represented
in national and regional Kneipp-associations who certify a wide variety of qualified facilities with
the “Kneipp certificate”, such as schools and kindergartens as well as health resorts and spas,
campgrounds, and guest houses, who must fulfill certain requirements according to the Kneipp
philosophy. As Kneipp’s principles form the basis for European traditional naturopathic medicine,
they are an essential part of the curriculum offered for physicians in Germany who want to become
legally certified naturopathic doctors. The pillars of Kneipp can also be found in modern and
international integrative and naturopathic medicine and teaching curriculums [2,3], which makes
them an essential part of knowledge for the integrative physician.
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Integrative medicine in pediatrics focuses on the whole child and the environment in which the
child grows up. Currently, obesity in children and allergies as well as stress related disorders are on the
rise. An immediate reward principle, with everything readily available and a focus outside of oneself,
is an increasing phenomenon. Therefore, prevention aspects, as well as self-awareness and mindfulness
in life and health, have become important aspects of modern medicine. Especially, children need tools
to grow up healthy in this kind of environment. Nowadays, many treatment modalities are being
applied in integrative medicine and in the field of pediatrics [2]. The teaching program, “Pediatric
Integrative Medicine in Residency (PIMR)” [3], provides residents with the knowledge about a wide
variety of complementary healing approaches. In Germany, the PIMR program was used as a pilot
program at three different childrens’ hospitals. To deepen and diversify their knowledge about
integrative medicine approaches, the group explored the principles of a Kneipp-certified kindergarten
in Germany as an extracurricular activity. As described above, the philosophy of Sebastian Kneipp
focuses on five pillars of health, which incorporate prevention, self-awareness, self-responsibility,
and consciousness of health. These principles are being taught to the children during the years they
spend in kindergarten.

2. Visit of the Kneipp Kindergarten

2.1. General Information

The kindergarten, St. Stephanus, in Essen, Germany, is one of 400 Kneipp-certified child
daycare facilities in Germany. Certification by the Kneipp-Bund requires the offer of a multitude
of self-awareness and self-experience opportunities that lie within the Kneipp principles to attain
the ability of prevention in everyday life. In the case of a kindergarten, at least 50% of the teachers
are required to attend an advanced 30-h training in health concepts according to Kneipp, and must
attend yearly refresher courses. For implementation in daily life, a set of guidelines has been laid out,
which must be fulfilled by the kindergarten to be certified [4]. These guidelines incorporate adequate
outdoor and physical activity spaces, integration of parents, balance of life (e.g., daily routine, time for
sleep and rest), offer of physical activities in- and outdoors, healthy nutrition, use of herbs, and, finally,
daily water treatments according to Kneipp. After 18 months of gaining experience, certification of the
facility ensues.

In the facility of St. Stephanus, the children are divided into three groups, with a total of
54 children. Two of the groups have children aged 3–6 years and one group is for children aged
0.3 months–3 years of age. The children can stay in the kindergarten either 35 h (7:00 a.m. through
2:00 p.m.) or 45 h (7:00 a.m. through 4:30 p.m.) per week. Still, there are many intergroup activities
so children experience a greater variety of experiences and decision processes. There is a total of six
teachers, one pediatric nurse, one childcare assistant, and the director of the facility. Children have
two group rooms, two side rooms, a big common room, two wash rooms, a sleep room, one activity
room, and a wide outdoor area at their disposal. They can play in all weather conditions, as the facility
considers itself an all-weather kindergarten.

This kindergarten is closely associated with the local catholic community. Religious work is
characterized by the appreciation of others and their beliefs, so acceptance and tolerance of different
religions is actively lived. St. Stephanus is under the administration union of the “KiTa Zweckverband”,
a union of child daycare facilities in the Bishopric of Essen, and is financed partly by the union,
the parents, and the city of Essen.

St. Stephanus is situated amidst one of the most densely populated parts of the city of Essen,
namely Essen Holsterhausen, with close to 27,000 inhabitants. This part of Essen is characterized
by a mixed population of all social classes where many single parents are in need of long hours of
care for their child. The kindergarten is well accessible by car, bus, and is in walking distance of the
surrounding residential areas.
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2.2. Conceptual Design

Life in the kindergarten, St. Stephanus, has been lived according to the principles of Sebastian
Kneipp since April 2013, when the kindergarten was officially certified by the “Kneipp-Bund”.

As soon as you enter the facility the spirit of Kneipp’s principles becomes evident: Binders in
different colours and decorated stones representing the five pillars welcome the visitor. Throughout
the kindergarten, it is obvious how deeply the Kneipp concept is integrated into everyday life.
The following examples show how each of the five pillars of hydrotherapy, phytotherapy, physical
activity, nutrition, and lifestyle-medicine is lived and applied by the children and their teachers.

Hydrotherapy is applied in many ways: The children learn through the effects of cold- or warm
water washings or brushings how to calm themselves down or energize themselves. Every child has
their own washcloth or brush and learns how to use it. There are tubs for arm-baths and foot-baths.
In winter, children with warm feet go for a short walk in the snow, and, in spring and summer, the dew
on the lawn is used for the “dew cure”. This is one of the more than 120 forms of hydrotherapies of
Kneipp, where a barefoot walk with initially warm feet in the fresh morning grass is performed for
2–5 min to boost the circulation, and strengthen the immune system and foot muscles. Water basins
with cold water are used for water treading, the most well-known water application of Sebastian
Kneipp. Always, the individual child, its health condition, body temperature etc. is considered so the
child learns to listen to signs of their own body to determine what is good for them and what can be
potentially harmful. Therefore, a self-determined and responsible care for their own health and body
condition is taught to the children.

Herbs also play a central role in the kindergarten. An outdoor herb garden is used for planting
and identifying herbs with the children. They pick and dry them and use them for making herb sachets
and herbal teas as well as reference books. Also, aroma-oil diffusions are done in the group rooms,
and herbal inhalations in a tent under supervision of a teacher. This way the children learn about the
properties of the herbs and how they can be applied. Herbs used are common traditional European
medicinal plants, for example chamomile, fennel, peppermint, anise, and lavender. Throughout the
kindergarten, herbs and information sheets on how to use them are displayed for parents. This provides
the families and children with respect and knowledge about nature as well as with tools for their
own health.

Physical activity is also an important module in the kindergarten as well as promoting feeling
and sensing the own body. Hence, there is a movement room in which children can move freely, climb,
and be wild. To promote sensation, all is done barefoot. Also, the large outdoor area of the kindergarten
gives the children the opportunity to move around outdoors in all weather conditions. With a feeling
parcours, on which they also walk barefoot, children learn the different feeling of grass, asphalt, rocks,
snow etc. in a mindful way. Thus, the children’s innate joy of movement can be considered. The aim
is to promote this in a sustainable way, which also shapes the social and emotional development of
the children.

In early childhood, the foundations for a consciousness of healthy nutrition and way of eating
can be built and shaped. Nutrition in the kindergarten is according to the recommendations of the
Germany society for nutrition, incorporating seasonal and regional foods as well as whole grain
products. A healthy diet is promoted through a daily changing breakfast buffet from which children
can choose, serve themselves, and thereby determine what it is they want to eat. The lunch menu
is selected each week by a different group of children. This way the children learn to listen to their
body’s needs while being able to choose from a healthy buffet.

The principle of order and balance is taught by the rules of Papilio for children as well as through
daily and seasonal rituals, which promote a feeling of safety and assurance for the children. Balance
between sleep and activity during the day, and a regulated day with fixed meal and play times is as
important as lunch rituals, sleep rituals, birthday rituals, etc. Papilio is a program for the primary
prevention of behavioral problems and for supporting the socio-emotional competencies of children.
It has been designed for three different age groups and aims for the prevention of addictions and
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violence. The program is based on scientific studies and the effects have been proven by a controlled
longitudinal study [5]. The kindergarten uses the program designed for children aged 3–6 years.
According to the principles of Papilio, children learn how to interact with themselves and others in a
respectful way, how to contribute their own matters, and how to be considerate of others.

The first principle is: Learn how to play with others and how to make yourself happy without the
use of specific toys. Therefore, one day per week there is a “toys are on vacation day” where children
only work with natural materials or must come up with own interactive ideas for playing.

The second principle is learning social rules and awareness of others in a playful way. Daily rules
are made up together with the children, and one child always makes sure the rules are kept.
For example, “I let others finish their sentence”, “I listen to what others are saying”, and “I put
toys away after I’m finished playing with them”.

The third principle is about teaching the children about emotions, so that they learn to recognize
these in themselves and others, and, this way, learn how to deal with them. Puppets, in the
form of emotion-goblins, displaying the major emotions of anger, happiness, sadness, and fear are
applied in various ways. The happiness-goblin always smiles and cannot understand that anyone
could feel different, the anger-goblin could explode upon every opportunity, the crying-goblin is
always sad, and the fright-goblin is always afraid because something bad could happen at any time.
The children learn how to recognize their own feelings as well as the feelings of others, and develop
an understanding for the feelings of someone else. This is an important task in the development of
a personality.

3. Discussion

In the kindergarten of St. Stephanus, the children live the principles of Kneipp in everyday life.
In a playful way, they learn the basics for a healthy lifestyle, not only about “what can make me sick”,
but, even more so, “what keeps me healthy”. Health-conscious behaviors and attitudes are being
learned and practiced so that they become natural to the child and can provide the basis for a better
consciousness of health and a healthier lifestyle later in life.

Despite health problems being a rising phenomenon in children, health education is usually
not a teaching subject in schools and kindergartens. Different concepts of education can be found in
kindergartens in Germany, yet, a concept based on physical and mental health education is unique to a
Kneipp kindergarten.

The principle of order and balance forms the basis for the other four pillars according to the
principles of Kneipp. It helps and supports children in implementing health-promoting attitudes into
their daily life. In the kindergarten, this is achieved by the rules according to Papilio, as well as rituals,
so that children can orient themselves and have a sense of stability. Thus, they can acquire skills that
help them to find the balance between resources and everyday requirements.

There are no studies that have been performed specifically on Kneipp kindergarten children.
However, studies done on children in various ages and adults show that water treatments lead to
active training of blood vessels. Cold and warm water treatments increase blood flow and result in
the training of blood vessels, which leads to a stabilization of the immune system [6]. A variety of
benefits have been described, including a lowering of the frequency of coughing in respiratory tract
infections and various immunological modulations [7–11]. As most children love water, washings,
arm- and foot-baths, and walking in dew, snow, and water are perfect ways to playfully help in the
prevention of common colds [7]. By directly experiencing their bodily reactions to the water-stimuli,
they can learn to develop a better awareness of their own body.

Herbs, which the children grow in their own herb garden, are an essential component of
complementary medicine as well as an integral part of the Kneipp philosophy. The direct contact
with nature teaches the children respect and lays the foundation of an understanding of the benefits
and damages of nature. The child recognizes the involvement of the human being in its environment.
The sense of responsibility towards the environment and one’s own body is supported and promoted.
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Physical activity is a fundamental need and an integral part in the mental and physical
development and well-being of children. In the kindergarten of St. Stephanus, the children are allowed
to follow their daily urge to move. The focus is on elementary forms of movement and combines
movement with positive experiences. This can prevent physical inactivity, which is associated with
various diseases, such as metabolic syndrome and back pain.

Sebastian Kneipp recognized that many diseases occur due to the wrong type of nutrition.
Therefore, he promoted a simple, natural diet with enough calories to support the functions of the
organs and the body. Nutrition has also gained importance in conventional medicine, as the influence
of malnutrition and over-nutrition on the development of civilization diseases is widely recognized
nowadays. In St. Stephanus, the children receive a healthy, balanced diet, which is as natural and
seasonal as possible. This can help establish a healthy eating pattern in the children. As parents are
integrated into the activities of the kindergarten, this is also transported into the homes and families of
the children.

Many publications show that despite huge medical advances, many children suffer from lifestyle
(obesity, stress related disorders), chronic, and severe diseases [12–15]. Therefore, the promotion of
health and wellness in childhood is essential. Kneipp had already recognized, in the 19th century,
that the relationship between the body, mind, and soul plays a pivotal role in health and disease.
Accordingly, he placed the whole human being, with its physical, psychological, and social needs,
in the center of his prevention and therapy system, just like modern integrative medicine is dedicated
to. He demanded responsibility for one’s own health, including an active participation in one’s own
lifestyle and social relationships. Apart from a certain way and order of life, he claimed that physical
activity, nutrition, and the use of herbs can be used to prevent and treat sickness. Those aspects are
an integral part of modern integrative and complementary medicine, and are also represented in the
curriculum of the PIMR [3].

The fact that this can already effectively be applied to children makes the Kneipp concept an ideal
target for kindergartens and early priming for a healthy lifestyle. Most children are open and curious
and love to learn [16,17]. This provides an excellent ground for laying new and lasting foundations
regarding their own health. Teaching them Kneipp’s prevention and treatment tools in a fun way at an
early age provides an effective way to make those principles a palpable experience for children and
allows for a holistic childhood education.

The limitation of applying some of Kneipp’s principles in a kindergarten lies in the fact
that treatments of sick children cannot be performed by teachers or nurses due to legal issues.
Therefore, the use of Kneipp is limited to prevention aspects in this setting.

In Germany, no curriculum for a certification in naturopathic or integrative pediatrics exists.
To obtain the certification of a naturopathic physician, only doctors can go through a curriculum
designed for adult patients. In this curriculum, the principles according to Kneipp are an essential part
and even a specific certification as a Kneipp physician exists. Visiting a Kneipp certified kindergarten
helps pediatric residents and physicians to directly gain knowledge about the application of those
principles to children so that they can use that knowledge in their care of children and transfer
theory into practice. In this way, they can advise parents or educate kindergartens and schools in the
application of Kneipp’s principles and, therefore, support the inclusion of health promoting activities
(both physical and social-emotional) in educational settings. Also, certain modalities, like hydrotherapy,
can be introduced by adept doctors into pediatric hospitals interested in holistic healthcare approaches.

4. Conclusions

It has been shown that even in early childhood basic attitudes and patterns regarding one’s own
health and healing can be developed. Kneipp’s system of healing, with its pillars of hydrotherapy,
phytotherapy, exercise, and nutrition as well as order and balance, can be well integrated within
a kindergarten setting and are perfectly suitable for teaching children about responsibility and
connectedness towards self, others, and nature. In this way, the Kneipp principles can provide
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holistic support for the development of personality and health-conscious behaviors of the child.
An awareness of individual health resources and avoidance of risk factors are promoted, as well as
the development of a natural feeling for physical and emotional health, respect for others and the
environment, mindfulness towards one’s own resources, self-empowerment, and self-responsibility
for health and emotional competencies.

A significant proportion of children worldwide suffer from health problems and with an increasing
age the risk of civilizational diseases rises. A healthy lifestyle can prevent diseases or diminish their
progression. Child day care facilities offer an ideal setting to introduce children to a health-promoting
and health-conscious way of living: For one, children are curious, and their behavioral patterns can
still be shaped. Secondly, kindergarten is a universal area of life for pre-school children, which makes it
possible to reach children and parents from all social backgrounds. Even though there are currently no
studies existing that give evidence about the advantages of a Kneipp based education in kindergarten,
the principles of Kneipp are integral parts of modern integrative and naturopathic medicine. Kneipp
based educational systems for children provide a good opportunity for physicians to observe and
promote self-care strategies applied in children.
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Abstract: Mindfulness has gained attention in the treatment of obesity. However, there is a paucity
of data on family-based training in mindful eating in children. The objective of this pilot randomized
clinical trial was to evaluate the feasibility and acceptability of a family-based mindful eating intervention
(MEI) in adolescents with obesity, and to compare the efficacy of the MEI versus standard dietary
counseling (SDC) for decreasing weight and improving cardiometabolic risk markers. Twenty-two
adolescents (age 14.5–17.9 years) and parent pairs were randomized to the MEI or SDC. The MEI was
administered in four 90-min sessions over 10 weeks and SDC was provided at baseline, 12 weeks,
and 24 weeks. Despite the requirement of more frequent visits with the MEI, adolescents and parents
attended 100% of the sessions and there were no dropouts in that group. High density lipoprotein
(HDL) cholesterol increased in the SDC group, but not in the MEI group. Adolescents receiving the MEI
demonstrated an increase in awareness at 24 weeks (p = 0.01) and a decrease in distraction during eating
at 12 weeks (p = 0.04), when compared with the SDC group. The family-based MEI showed feasibility
and acceptability in adolescents with obesity. Future studies with more intense therapy and larger sample
sizes are warranted to examine the role of mindful eating in treating pediatric obesity.

Keywords: mindful eating; obesity; adolescents

1. Background

The problem of childhood obesity has reached epidemic proportions [1]. Currently, 18.5% of
children in the United States have obesity and 6% have severe obesity [1]. Childhood obesity is
associated with several adverse health consequences, including type 2 diabetes, dyslipidemia, and
hypertension [2–4]. If established by adolescence, obesity, and its associated health problems, is likely
to persist into adulthood [2]. While lifestyle modification is considered the cornerstone of pediatric
obesity treatment, the efficacy of behavioral modification programs to address obesity through the
promotion of healthier eating and an active lifestyle is modest and is limited by dropout rates of
27–73% [5–9]. Additionally, there is limited evidence for the long-term sustainability of weight
loss in children with obesity [10–12]. Therefore, additional strategies are warranted to enhance the
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efficacy and sustainability of lifestyle modifications, including dietary habits, in the management of
childhood obesity.

Mindfulness is defined as “the awareness that arises from paying attention on purpose, in the
present moment and non-judgmentally” [13]. Eating behaviors play an important role in excess weight
gain. Mindfulness has gained attention as an avenue for the treatment of obesity through modification
of problematic eating behaviors, such as excess caloric intake in response to external cues (e.g., portion
size) [14–17]. Studies investigating the effects of mindfulness on obesity-related eating behaviors
have focused almost exclusively on adult samples, with only two including late-adolescent/young
adult participants [15]. Several studies have demonstrated the benefits of mindfulness-based
weight loss intervention for adults [18,19]. Mindfulness-based interventions have demonstrated
effectiveness in improving binge eating, emotional eating, and external eating behaviors [15], as well as
improving self-control [20]. Mindfulness techniques have been adapted for use with adolescents and
children as young as preschool age, with at least 15 reported studies supporting their feasibility and
acceptability when taught to children or to children and parents together [21,22]. The limited research
suggests mindfulness can improve adolescents’ self-regulation, particularly in response to stress [23].
However, there is a paucity of data on the effect of family-based mindful eating interventions (MEI) in
the management of pediatric obesity or in young people’s eating behaviors [24].

The objectives of this pilot randomized clinical trial were to (i) evaluate the feasibility and
acceptability of a family-based MEI in adolescents with obesity and (ii) compare the efficacy of a
family-based MEI versus standard dietary counseling (SDC) for decreasing weight and improving
cardiometabolic risk markers in adolescents with obesity.

2. Subjects and Methods

2.1. Design Overview

This was a two-arm, parallel-group, pilot, randomized, blinded (outcome assessor and statistician),
dietary counseling group controlled clinical trial in adolescents with obesity. The trial was registered
on ClinicalTrials.gov (NCT01764113), and was approved by the Mayo Clinic Institutional Review
Board (12-006349).

2.2. Setting and Participants

Adolescents between the ages of 14–17 years were considered eligible if their body mass index
(BMI) was at or above the 95th percentile for age and gender. Age and gender-specific BMI percentiles
and z-scores were calculated using the standards recommended by the Centers for Disease Control
and Prevention [25].

Exclusion criteria included: (i) currently attending a supervised weight loss program;
(ii) underlying genetic or endocrine cause for weight gain; (iii) type 1 or type 2 diabetes mellitus;
(iv) ongoing treatment with receiving insulin, metformin, or oral hypoglycemic medications; (v) use
of oral glucocorticoids in the previous two months; (vi) current cancer; (vii) established diagnosis of
psychiatric illness in the previous six months; (viii) inability of the participant or parent to provide
informed assent/consent or inability of the same parent to attend all of the intervention sessions and
(ix) study visits along with their adolescent.

Participants were recruited from primary care practices (general pediatrics and family medicine)
and pediatric specialties at the Mayo Clinic, Rochester, MN, USA.

2.3. Randomization and Interventions

Participants and one parent were randomized in a 1:1 ratio to the MEI group or SDC.
Randomization was performed using a computer-generated randomization schedule. The same
parent was required to attend the intervention sessions, as well as the study visits, in either group
throughout the duration of the study.
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Informed assent was obtained from the adolescents and informed consent was obtained from the
parent who had enrolled in the study. Interventions for both the arms were group based (3–4 adolescent
and parent pairs per group). The sessions in both the MEI and SDC treatment arms were conducted in
an outpatient clinic setting on a weekday between 6 p.m. and 7:30 p.m. A healthy meal consisting of a
sub sandwich with low fat meats and veggies with fruit, baked chips, and zero calorie lemonade was
served before the meetings at 5:30 p.m.

The mindful eating program was administered over four 90-min sessions (baseline, 1 week,
6 weeks, and 10 weeks) by a team comprised of a physician and a trained mind-body therapist.

The adolescents and parents in the MEI arm attended concurrent sessions (one for adolescents
and the other one for parents only) held in different rooms and met each other at the end of the session
only. The program had two components: an approach toward mindfulness, and an application of the
mindfulness principles to eating. The first session emphasized mindfulness and stress management
strategies, including brief practices to improve attention and bring greater gratitude and compassion
in life. In the next three sessions, participants learned mindful eating principles, including learning to
be more cognizant of what one is eating, attuning with one’s body to assess hunger and appropriate
size of serving, cultivating gratitude for food and its preparers, relaxing for a moment prior to eating,
paying purposeful attention to the color and aroma of food, eating slowly in small bites, enjoying each
bite fully, and paying attention to the sensation of fullness from the stomach. Participants were also
taught skills to avoid automatic eating, develop better self-control when offered appetitive calorie
dense foods, and shopping with better awareness of the calorie density and nutritive value of foods.
Each session offered a combination of a scientific perspective combined with stories and specific skills
in mindfulness and mindful eating.

Adolescent/parent pairs in the SDC arm received three 90-min sessions of dietary counseling
(parents and adolescents together) by a registered pediatric dietician at baseline, 12 weeks, and
24 weeks. The dietary counseling in the SDC group focused on portion control, decreasing intakes
of calorie dense fast food/convenience store foods, and substituting with healthier foods consistent
with routine care for youth with obesity. Throughout each session, the focus was on further educating
teens and their caregiver through discussion and utilization of educational tools, such as using the
provided meal to discuss portion control, satiety, energy density, and the nutrients provided in the
food. In addition, using meaningful food labels, food models, and various plate, cup, and bowl sizes
to engage thought provoking discussion were used along with the didactic means of educating teens
and their care provider.

2.4. Outcomes and Follow Up

Participants were evaluated by study staff at baseline, 12 weeks, and 24 weeks. The primary
outcomes measures were change in weight, BMI, and BMI z-score. The secondary outcomes measures
were change in fasting glucose, insulin, lipids, high sensitivity C-reactive protein (hs-CRP), and
domains in the mindful eating questionnaire (MEQ) and weight-efficacy lifestyle questionnaire (WEL).

Weight, height, and blood pressure were obtained at baseline, 12 weeks, and 24 weeks, and were
collected by trained research assistants using standardized instruments. Blood glucose, insulin, total
cholesterol, high density lipoprotein (HDL) cholesterol, triglycerides, and hs-CRP were obtained after
a 10–12 h overnight fast at baseline and at 24 weeks. Plasma glucose was measured by hexokinase
enzymatic assay, and serum insulin was measured using commercial electrochemiluminescence
immunoassay kits. Total cholesterol, HDL cholesterol, and triglyceride levels were measured by
an enzymatic calorimetric assay. Non-HDL cholesterol was calculated as total cholesterol minus HDL
cholesterol. Low density lipoprotein (LDL) cholesterol was calculated using the equation: LDL = total
cholesterol − HDL cholesterol − (triglycerides/5). Measurement of hs-CRP was performed using
particle-enhanced immunonephelometry (Siemens Healthcare Diagnostics, Deerfield, IL, USA).

The MEQ [26] and WEL [27] were administered at baseline, 12, and 24 weeks. The MEQ is a
28-item scale designed to assess non-judgmental awareness of physical and emotional cues associated
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with eating. For each item, respondents rate the frequency of the listed behavior and items are
scored 1–4, with 4 indicating higher mindfulness. Resulting scores include a summary score and five
subscales: disinhibition, awareness, external cues, emotional response, and distraction. The WEL
is a 20-item eating self-efficacy scale consisting of a total score and five situational factors: negative
emotions, availability, social pressure, physical discomfort, and positive activities. For each item,
respondents rate their level of confidence in their ability to resist eating in the given situation on a
10-point scale, from 0—“not confident”, to 9—“very confident”.

2.5. Sample Size Calculation and Statistical Analysis

A priori power analysis conducted using G*Power 3 [28] indicated that a sample size of
40 participants (20 for each arm) would be required to detect the medium to large effect sizes observed
in similar previous research assuming 0.80 power with a two-tailed test and α set at 0.05. Since the trial
was of a pilot nature and the primary aim was to examine the feasibility and acceptability of the MEI,
recruitment was discontinued at the end of the trial despite a total enrollment of only 22 participants.

Continuous variables were summarized with mean ± standard deviation (SD), or median and
interquartile range (IQR), as appropriate. Categorical variables were summarized as a frequency and
percentage. Differences between time points were assessed within each study group with Wilcoxon
signed-rank tests, and the paired differences were compared between study groups with Wilcoxon
rank-sum tests. p-Values less than 0.05 were considered statistically significant. All analyses were
performed using SAS version 9.3 (SAS Institute Inc., Cary, NC, USA) [29]. Subgroup analyses were not
performed due to the small sample size.

3. Results

A total of 22 adolescents (age range 14.5–17.9 years) were enrolled in the study (Figure 1). Out of
45 adolescents that were called in and prescreened for the study, 31 passed the phone screen and
14 did not meet the study criteria (Figure 1). Twenty-nine adolescents consented to the study and two
declined. Seven out of the 29 consented adolescents withdrew consent and; therefore, 22 adolescents
were randomized to either of the study arms (11 in each group). The study was conducted between
7 December 2012 and 19 December 2013.The interventions were conducted at two different times of
the year due to the convenience in the recruitment timing. The first group of 14 participants (8 males,
6 females) began intervention in winter (February 2013) and these were equally divided between the
MEI and SDC (7 in each group). The remaining 8 patients (4 males, 4 females) began receiving the
intervention in June 2013 and these were also equally split between the two intervention groups (4 in
each group).

Anthropometric and laboratory characteristics of the participants are detailed in Table 1.
Age, gender, and race were not different between the two groups (p > 0.05). The median age

(quartile, Q1, Q3) was 15.6 (15.2, 16.8) years in the SDC group and 17.1 (15.5, 17.4) years in the MEI
group. There were 12 male and 10 female participants, with 7/11 (63.6%) participants in the SDC group
(63.6%) and 5/11 (45.5%) participants in the MEI group were male. Nineteen out of 22 participants
were white and three were non-white (one in the SDC group and two in the MEI group).

Baseline BMI was not significantly different between the two groups (median (Q1, Q3): 32.9
(30.9, 36.2) kg/m2 and 34.9 (32, 36.6) kg/m2 in the SDC and MEI group, respectively; p > 0.05).
Baseline BMI z-score also was not different between the two groups (median (Q1, Q3): 2.4 (1.9, 3.2)
and 2.5 (2.3, 3.0) in the SDC and MEI group, respectively; p > 0.05). There were no differences in the
laboratory parameters between the two groups (p > 0.05, Table 1).
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Figure 1. Study flow.

Table 1. Anthropometric and laboratory characteristics of study participants.

Standard Dietary Counseling (n = 11) Mindful Eating Intervention (n = 11) Difference between the Two Arms

Median Q1, Q3 Median Q1, Q3 p-Value

Age (years) 15.6 15.2, 16.8 17.1 15.5, 17.4 NS
Weight (kg) 103.7 87, 123 98.7 95.9, 106.4 NS

BMI (kg/m2) 32.9 30.9, 36.2 34.9 32, 36.6 NS
BMI z-score 2.4 1.9, 3.2 2.5 2.3, 3.0 NS

Glucose (mg/dL) 88 81, 96 92 88, 99 NS
Insulin (mcIU/mL) 21.8 17.7, 24.5 29.3 15.6, 35.1 NS

Total cholesterol (mg/dL) 176 133, 183 144 124, 180 NS
HDL cholesterol (mg/dL) 41 33, 53 35 31, 48 NS
LDL cholesterol (mg/dL) 101 69, 106 81 77, 112 NS

Non-HDL cholesterol (mg/dL) 126 91, 146 108 93, 132 NS
Triglycerides (mg/dL) 174 81, 219 104 80, 134 NS

hs-CRP (mg/L) 1.7 0.5, 4.3 3.2 0.4, 5.7 NS

NS, p > 0.05. BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein; hs-CRP, high
sensitivity C-reactive protein; Q, quartile.
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All 11 adolescent and parents in the MEI group attended all four intervention sessions, as well
as the study visits, at 12 weeks and 24 weeks. Therefore, there were no drop outs in the MEI group.
One participant in the SDC group dropped out after the first session and did not return for the 12-week
or 24-week visit. Data from 10 participants in the SDC group and from 11 participants in the MEI
group were included in the analysis.

Body mass index and BMI z-score in the MEI group were higher at 12 weeks and 24 weeks
(p < 0.05) relative to baseline (Table 2). Body mass index and BMI z-scores in the SDC group were
higher (p < 0.05) at 24 weeks compared to baseline (Table 2). However, there were no significant
differences in the change in weight, BMI, and BMI z-score from baseline to 12-week or 24-week time
points between the two groups (p > 0.05 for all, Table 2).

Table 2. Change in anthropometric and laboratory measures during follow up.

Standard Dietary
Counseling (n = 10)

Mindful Eating
Intervention (n = 11)

Difference between
the Two Groups

Parameter Time Median Q1, Q3 Median Q1, Q3 p-Value

Weight (kg) Week 12 −0.1 −1.4, 1.2 2.3 −0.7, 3.2 NS
Week 24 2.5 1.5, 3.3 4.0 −0.2, 5.2 NS

BMI (kg/m2) Week 12 −0.3 −0.9, −0.1 0.6 −0.2, 1.2 NS
Week 24 1 0.4, 1.1 0.9 0.2, 2.3 NS

BMI z-score Week 12 −0.1 −0.2, 0 0.1 0, 0.2 NS
Week 24 0.2 0.1, 0.2 0.2 0, 0.4 NS

Glucose (mg/dL) Week 24 2 −3, 6 −4 −8, 6 NS
Insulin (mcIU/mL) Week 24 3.5 1.4, 6.6 0.3 −4.5, 4.8 NS

Total cholesterol (mg/dL) Week 24 14 4, 24 3 −11, 28 NS
LDL cholesterol (mg/dL) Week 24 1 −7, 12 8 −11, 20 NS
HDL cholesterol (mg/dL) Week 24 7 2, 10 −1 −2, 3 0.0245

Triglycerides (mg/dL) Week 24 9 2, 27 7 −8, 24 NS
hs-CRP (mg/L) Week 24 0.3 0.2, 0.4 0.2 −1.4, 1.2 NS

NS, p > 0.05.

There was a statistically significant difference in the δ HDL cholesterol between the SDC and MEI
groups, with HDL cholesterol increasing in the SDC group (median (Q1, Q3): 7 (2, 10) mg/dL), but
not in the MEI group ((−1 (−2, 3) mg/dL); p = 0.0245). There was no difference in changes in other
laboratory measures between the two groups.

No adverse side effects were reported by study participants in either of the groups.
Adolescents in the MEI group demonstrated an increase in awareness at 24 weeks and a decrease in

distraction during eating at 12 weeks relative to the SDC group (p = 0.01 and p = 0.04, respectively, Table 3).

Table 3. Changes in mindful eating questionnaire (MEQ) and weight-efficiency lifestyle questionnaire
(WEL) domains.

Standard Dietary Counseling (SDC) (n = 10) Mindless Eating Intervention (MEI) (n = 11)

Baseline a Week 12 a Week 24 a Baseline a Week 12 a Week 24 a

Mindful eating questionnaire
Awareness 2.5 (0.6) 2.5 (0.7) 2.4 (0.7) 2.1 (0.5) 2.4 (0.4) 2.5 (0.5) *

Disinhibition 2.7 (0.7) 2.7 (0.6) 2.6 (0.8) 3.0 (0.4) 2.9 (0.3) 2.9 (0.4)
Distraction 3.7 (0.3) 3.6 (0.3) 3.7 (0.5) 3.8 (0.2) 3.4 (0.4) ** 3.6 (0.4)
Emotional 2.6 (0.3) 3.1 (0.4) 2.9 (0.3) 2.9 (0.4) 2.8 (0.5) 2.9 (0.3)

Weight efficacy lifestyle questionnaire
Total score 6.2 (2.0) 6.5 (1.9) 6.5 (2.0) 7.0 (1.2) 6.5 (1.2) 7.0 (1.1)

Negative emotions 6.5 (2.5) 6.4 (2.8) 6.9 (2.4) 6.8 (2.2) 6.7 (1.7) 7.0 (1.6)
Availability 5.2 (2.2) 5.7 (2.3) 5.6 (2.2) 5.9 (1.5) 5.4 (1.9) 6.1 (1.4)

Social pressure 5.8 (2.7) 6.3 (2.4) 5.7 (2.0) 7.0 (1.2) 6.2 (1.7) 6.8 (1.5)
Physical discomfort 6.9 (1.8) 7.3 (1.6) 7.4 (1.9) 7.7 (1.2) 7.3 (1.3) 7.7 (1.4)

Positive activities 6.7 (1.8) 7.0 (1.7) 6.8 (2.1) 7.4 (1.1) 7.0 (0.8) (0.9)
a Data are presented as mean ± SD (standard deviation); difference between MEI and SDC groups with regards
to change from baseline: * MEQ awareness (week 24-baseline difference), p = 0.01; ** MEQ distraction (week
12-baseline difference), p = 0.04.
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4. Discussion

We demonstrate the feasibility and acceptability of a family-based mindful eating intervention
in adolescents with obesity. To our knowledge, this is the first randomized clinical trial to test
the feasibility, acceptability, and short term weight loss efficacy of a family-based mindful eating
intervention in adolescents with obesity.

Despite the need for four 90-min sessions for adolescents and their parents over a period of
10 weeks, we noted 100% attendance in the four training sessions by adolescents and their parents.
In addition, all participants in the MEI group returned for assessments at 12 weeks and 24 weeks.
This level of attendance in the intervention sessions and retention over the 24-week period is remarkable
given reported dropout rates in behavioral treatments for pediatric obesity [9], and the scant data on
the feasibility and acceptability of a mindful eating-based intervention in children and adolescents
with obesity [30]. In contrast to our findings, Daly and colleagues reported only 57% retention in a
randomized feasibility study aimed at weight loss in adolescent Latino females [30]. The mindful
eating intervention in that study was administered to adolescents recruited in a public high school
in southwestern United States and was not delivered to parents. The differences in retention rates
may be related to differences in the ethnicity and gender distribution of participants as the majority
of our study participants were white, and males comprised more than half of our study population.
Additionally, there were several differences in the specifics of the mindful eating intervention, such as
the frequency of the intervention sessions (90-min session every week for six weeks in the study by
Daly versus four 90-min sessions over a period of 10 weeks in our study), time of the day (afterschool
setting versus evening time in our study), and setting (classroom versus outpatient clinic in our study).
The mindful eating intervention in our study, on the other hand, was conducted in the late evening
with an evening meal provided to all participants and their parents. Finally, involvement of the family,
as was required in our study, could have also contributed to a greater retention. Our finding of a higher
retention in the MEI group is all the more remarkable in view of the longer follow up period in our
study (24 weeks versus 10 weeks in the study by Daly and colleagues [30]).

The MEI was not efficacious in decreasing BMI or BMI z-score at 12 weeks or 24 weeks in our study.
Participants in both groups had an increase in BMI and BMI z-scores at 24 weeks. These findings are not
surprising given the modest efficacy of behavior modifications on severity of adiposity [31]. Similar to
our study, overweight/obese adolescent females in another study by Shomaker and colleagues also
exhibited an increase in BMI despite receiving mindfulness-based group intervention [32]. In contrast,
a 1.4 kg/m2 decrease in BMI was noted at 10 weeks in Latino adolescent females receiving MEI, but no
subsequent BMI measurements were available at 24 weeks in their study [30]. The greater frequency
of MEI in the study in Latino adolescent females (six weekly 90-min sessions) compared to our study
(four 90-min sessions over a period of 10 weeks) may partly account for differences in the effects on
BMI. Mindful eating-based interventions have been shown to result in weight loss among children
with Prader-Willi syndrome [33–35]. Several studies in adults have also demonstrated modest benefits
in adults [18,19,36], with a mean weight loss of 4 kg and a mean decrease in BMI of 1.3 kg/m2 in
one study [19]. The lack of improvement in weight or BMI in the participants in our MEI or SDS
groups may be due to the low intensity of the intervention, with only 6 h of contact over a period of six
months, despite the most recent The United States Preventive Task Force guidelines recommending
>26 h “over a period of 2–12 months” [37]. It remains unknown if an addition of a greater number of
hours of mindfulness-based intervention would lead to an improvement in outcomes of adolescents
with obesity.

We noted improvements in awareness and in reduced distraction during eating among the
adolescents receiving the mindful eating intervention. No differences in mindfulness awareness were
noted in adolescent Latino females receiving a mindful eating intervention [30]. Unfortunately, changes
in these domains did not result in an improved weight status during the study period. The inclusion
of dietary assessments in future studies would further the understanding of whether changes in these
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mindful eating domains translate into changes in dietary quality or caloric intake that could, over time,
lead to changes in weight status.

The strengths of our study include the randomized clinical trial design with the presence of a
control group receiving standard dietary counseling on a low fat, portion controlled dietary plan.
We had excellent retention with follow up on all but one out of the 22 participants at six months from
the time of enrollment.

The most significant limitation of our study is its pilot nature and small sample size. The study
was underpowered to determine the efficacy of the MEI on weight and cardiometabolic risk factors in
adolescents with obesity. Another limitation was the low intensity of the intervention, with the total
number of hours of contact of 6 h being significantly below the >26 h “over a period of 2–12 months”
recently recommended by national experts [37]. The duration of follow up was short and, therefore,
outcomes beyond six months could not be assessed. Other important limitations were the lack of
information regarding pubertal staging and body composition, and lack of data on disordered eating
patterns, such as binge eating and emotional eating, as well as on quality/quantity of dietary intake
and physical activity. Finally, the study findings cannot be generalized due to a lack of ethnic and
racial diversity among the participants.

5. Conclusions

A family-based mindful eating intervention was found to be feasible and acceptable in adolescents
with obesity. No beneficial changes in weight, BMI, or any of the cardiometabolic risk factors were
observed. Further studies with a greater intensity of interventions and larger sample size are warranted
to examine the role of mindful eating interventions in the treatment of childhood obesity.
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Abstract: Mindfulness-based interventions (MBIs) have been shown to improve health and well-being
in adolescents with chronic illnesses. Because they are most often delivered in person in a group
setting, there are several barriers that limit access to MBIs for youth with limited mobility or who
cannot access in-person MBIs in their communities. The objective of this study was to determine if
eHealth is a viable platform to increase accessibility to MBIs for teens with chronic illnesses. This study
reports the qualitative results of a mixed method randomized trial describing the experience of the
Mindful Awareness and Resilience Skills for Adolescents (MARS-A) program, an eight-week MBI,
delivered either in person or via eHealth. Participants were adolescents between the ages of 13 and
18 with a chronic illness recruited at a tertiary pediatric hospital in Toronto, Canada. Individual
semi-structured post-participation audio-video interviews were conducted by a research assistant.
A multiple-pass inductive process was used to review interview transcripts and interpret emergent
themes from the participants’ lived experiences. Fifteen participants (8 online and 7 in person)
completed post-participation interviews. Four distinct themes emerged from participants in both
groups: Creation of a safe space, fostering peer support and connection, integration of mindfulness
skills into daily life, and improved well-being through the application of mindfulness. Direct
quotations representative of those four themes are reported. Results from this study suggest that
eHealth delivery of an adapted MBI for adolescents with chronic illnesses may be an acceptable and
feasible mode of delivery for MBIs in this population. EHealth should be considered in future studies
of MBIs for adolescents with chronic illnesses as a promising avenue to increase access to MBIs for
youth who might not be able to access in-person programs.

Keywords: qualitative; mindfulness; meditation; chronic illness; adolescents; eHealth
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1. Introduction

Adolescents with chronic illnesses face unique challenges that can have significant impacts on
their development and well-being [1]. Adolescence is a period that typically involves the acquisition of
independence and of a personal and social identity [2]. Managing a chronic illness and its associated
appointments, procedures, and medications can disrupt this process [3]. Chronic health conditions
(whether visible or not) can also cause emotional challenges and significant coping difficulties [4].

Mindfulness has been defined as “paying attention in a particular way: On purpose, in the present
moment, and nonjudgmentally” [5]. Historically rooted in Eastern Buddhist and other contemplative
traditions, mindfulness has recently gained popularity in both education and healthcare settings to
promote health and well-being among adolescent populations [6]. In addition, mindfulness-based
interventions (MBIs) for adolescents have been shown to have benefits on mood, stress, sleep, pain
control, and concentration among many others in both clinical and non-clinical samples [7,8]. Emerging
research has looked specifically at the feasibility and effectiveness of adapted MBIs for adolescents with
chronic illnesses [9]. A randomized study conducted in 72 youth HIV-infected youth aged 14–22 who
received an MBI or an active control intervention showed that mindfulness improved life satisfaction
and cognitive accuracy in the context of negative emotion stimuli [10]. Another study conducted
in 18 adolescents with functional somatic syndromes showed the high feasibility of an MBI and
significant improvements in anxiety symptoms and level of functioning [11]. Finally, a number of
small studies have shown that MBIs are well-received by adolescents with cancer and chronic pain
conditions [12–16].

Despite these promising results, researchers have identified multiple barriers to implementation
and dissemination of MBIs with adolescents with chronic illnesses. One barrier is that MBIs have
traditionally been delivered in person in group settings [9]. This can pose a challenge for adolescents
with mobility limitations, living in remote areas, or with limited access to transportation. Research
conducted in adults has shown promise in the eHealth delivery of MBIs via online apps, web-based
platforms, or hybrid modes of delivery [17–20]. To our knowledge, in-person and eHealth real-time
group moderated MBIs have not been compared head-to-head in teens with chronic illnesses.
Demonstrating the effectiveness of this new mode of delivery could have important implications
to increase access to MBIs and potentially save costs of delivering this type of programming.

Studies conducted with adolescents have described the experience of participating in an MBI
adapted for youth [21,22]. Qualitative data have revealed a number of benefits, including reduction of
daily stressors and transformational shifts in life orientation and well-being [23]. It has been suggested
that the incorporation of mindfulness practice in daily life demonstrates effective transmission of
mindfulness skills to adolescents [24]. In this paper, we aim to describe the experience of adolescents
with chronic illnesses receiving an MBI either in person or online. The overarching research question
for this study was to determine if eHealth is a viable platform for teens with chronic illnesses.
We hypothesized that eHealth would be an acceptable and feasible modality for the delivery of
an adapted MBI in this population.

2. Materials and Methods

This paper will focus on the qualitative portion of a randomized mixed methods trial comparing
the in-person and eHealth delivery of an adapted MBI for adolescents with chronic illnesses.
All participants were included in both qualitative and quantitative analyses. Quantitative analyses
sought to compare the acquisition of mindfulness skills and changes in mental health scores using
standardized research questionnaires, changes in pre- and post-mindfulness salivary cortisol levels,
and tracking of individual home practice between groups. The full description of the study
protocol, including both qualitative and quantitative methods, has been published previously [25],
and quantitative data will be reported separately. This study was a registered trial (ClinicalTrials.org:
NCT03067207). All subjects gave their informed consent for inclusion before they participated in the
study. The study was conducted in accordance with the Declaration of Helsinki, and the protocol was
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approved by the Ethics Committee of the Hospital for Sick Children in Toronto (project identification
number: 1000053600).

Given our study’s mixed methods design and to allow more flexibility in interpretation of
the data, we decided to use a generic qualitative approach, combining elements of qualitative
description [26] and interpretive description [27], rather than being guided by an explicit set of
philosophical assumptions from an established qualitative methodology [28,29]. For our analysis of
the in-depth interviews, we were guided by an interpretive lens, allowing concepts to emerge from the
lived experiences of the participants, rather than from our own preconceived notions [30].

Participants were adolescents aged between 13 and 18 recruited from different subspecialty clinics
in a tertiary pediatric hospital in Toronto, Canada. Participants were eligible to participate if they lived
close enough to attend weekly in-person sessions. They needed to have a diagnosis of a medical or
mental health condition requiring ongoing medical care, which included at least one physical symptom,
such as chronic pain or headaches. Potential participants were referred by one of their health providers
and later contacted by a research assistant (CV) who invited them to a recruitment meeting where
the details of the study were explained and written informed consent was obtained from the teen
and parent/guardian. Interested participants were then randomized and allocated to an in-person or
eHealth group. In total, 58 participants were assessed for eligibility, 40 were excluded for not meeting
inclusion criteria, for declining to participate, or for other reasons, including living too far and only
being interested in the eHealth arm of the study. Eighteen participants were randomized (9 per group)
and 14 (7 in each group) completed the MBI and post-participation interview. Two participants who
had not completed the MBI, but had attended at least two mindfulness sessions (both in the eHealth
group), were invited to participate in a post-participation interview, and one of them accepted.

Both groups received an eight-week evidence-informed MBI, the Mindful Awareness and Resilience
Skills for Adolescents [31] (MARS-A) program, delivered either via eHealth, through a secure online
platform allowing audio-visual group interactions in real time (Zoom Video Conferencing—Zoom Video
Communications Inc., San Jose, CA, USA), or in person at the hospital. MARS-A sessions are 90 min in
length, and the curriculum and facilitation are adapted for adolescents from eight-week evidence-based
adult MBI’s, including Mindfulness-Based Stress Reduction [32,33] and Mindfulness-Based Cognitive
Therapy [34,35]. Each week, a different theme is explored, including introduction to mindfulness,
informal mindfulness practice and gratitude, handling difficult emotions, and how best to take
care of oneself. A more detailed thematic overview of the program can be found elsewhere [25,36].
Adaptations from adult MBIs include shorter sessions (90 min instead of 150 min), discussions focused
on the challenges of coping with mental and physical illness in adolescence, and shorter group and
home mindfulness practices. In-session activities included interactive group discussions related to
weekly themes, mindfulness practices (i.e., sitting/breathing meditation, mindful movement, body
scan, mindful eating, mindful listening), and review/inquiry of individual home practice. In-person
and online groups were facilitated by co-authors, NC and EW, who both had extensive experience
in MBIs for youth, were formally trained in teaching MARS-A, and had a long-standing personal
mindfulness practice.

All participants took part in individual post-participation interviews through the same
password-protected video conferencing platform used for the delivery of the MBI to the participants of
the eHealth group. The video conferencing platform was chosen over phone or in-person interviews,
since all participants, even participants in the in-person group, had been introduced to the platform
at the time of enrollment. It was felt that this platform would allow a deeper connection with the
interviewer than a phone interview and avoided the need for transportation for participants in the
eHealth group. Interviews (average length 14 min, range 10–28 min) were conducted by a female
research assistant with a medical degree (co-author, CV) who had received prior training in conducting
semi-structured interviews and had met with participants at the moment of enrollment in the study.
The interview template utilized was inspired by previous qualitative work with adolescents by
co-authors, SAK [37] and NC [12]. Open-ended and semi-structured questions followed by specific
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probes were used to foster personal reflections about participants’ lived experience of the MARS-A
program (see Appendix A). The interviews were approached as an opportunity for data to be co-created,
with space given for participants to elaborate on each question. Participants completed the interviews
from a quiet room at home and were made aware that all interviews were audio-recorded and
de-identified prior to transcription and analysis.

Data was analyzed manually through a multiple-pass inductive process [38]. In a first pass,
co-authors, CV, NC, and EW, independently read through all the transcripts and coded them to
identify emergent themes. Codes were generated using participants’ own words whenever possible
to minimize subjectivity. Co-authors, CV, NC, and EW, then met in person with the co-author,
CMH, a child psychologist with extensive mindfulness facilitation experience who had reviewed the
video-recordings of the MARS-A sessions to ensure facilitator quality and uniformity, and to review
the themes that had been identified from the participants’ semi-structured interviews. From this
analysis, four key themes emerged, and a common coding scheme was developed. In a second pass,
transcripts were recoded by NC and EW using the common coding scheme. In a third pass, codes were
compared by EW and placed into corresponding theme categories. A final review of the transcripts was
conducted by NC and EW to discuss classification until consensus was reached and to ensure that the
language of participants, and not that of the investigators, guided the theme names and descriptions.

3. Results

The average number of sessions attended among participants who completed the MBI was 6.7
in the in-person group and 7 in the eHealth group. The average participant age was 15.3 years.
There were two male participants in each group and all four of them completed post-participation
interviews. Participants who did not complete the intervention mentioned lack of time (online group)
and difficulty with transportation (in-person group) as reasons for non-completion. Table 1 details
participant characteristics at baseline.

Four prominent themes emerged from the interview data: (1) Creating a safe space; (2) fostering
peer support and connection; (3) integration of mindfulness skills into daily life; and (4) improved
well-being through the application of mindfulness. These themes were similar, with only subtle
differences between the in-person and eHealth groups and reflected the lived experience of the
MARS-A participants. For brevity and clarity, we have used ellipses, ( . . . ), to indicate pauses and
square brackets, ([ . . . ]), to indicate edits/omitted material when reporting supporting excerpts from
interviews [39].

3.1. Creating a Safe Space

During their interviews, participants in both groups used the word, “safe”, to describe their
experience or environment. The use of the word, “safe”, or concept of “safe space” arose most
frequently in relation to the question, “What did you like the most about the program?” For both
in-person and eHealth participants, the non-judgmental attitude of other group members who were
experiencing similar challenges related to their chronic health condition allowed them to feel at ease
during the MBI.

• In-person participant (IPP): [ . . . ] it felt like a really safe space. Like it felt like you could really say
whatever was on your mind.

• IPP: [ . . . ] you could say what you need to say, so like, afterwards if you’re like stressed out about something
then no one will like, judge you or make a comment . . .

• EHealth participant (EHP): I felt like it was a very safe environment . . . I felt like they were very
welcoming, and it was comforting.

• EHP: [ . . . ] they made you feel like whatever you were feeling was like OK [ . . . ] Like, anytime I thought
of something, I shared.
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Table 1. Participant characteristics at baseline.

Parameters In-Person Group (n = 9) Online Group (n = 9)

Average age (range) 15.2 (13–17) 15.4 (13–18)

Gender (%)
Female 78 78
Male 22 22

Ethnicity (%)
White/Caucasian 67 78

Asian 22 11
African-American 11 11

Primary diagnosis (%)
Epilepsy 22 11
Anxiety 22 11

Somatic symptom disorder 11 11
Anorexia nervosa 11 11

Thalassemia 11 11
Diabetes 0 11

Obsessive-compulsive disorder 11 0
Juvenile idiopathic arthritis 0 11

Lupus 11 0
Cystic fibrosis 0 11

Asthma 0 11

Chronic pain (%) 44 44

Sleep difficulties (%) 67 78

Mental health (%)
Any mental health diagnosis 89 78

Anxiety 78 67
Mood disorder 56 44

History of suicidal ideation 33 33
Other mental health diagnosis 33 22

Currently taking medication (%) 67 89

Substance use (past month) (%)
Smoking/vaping (last month) 0 11

Alcohol (last month) 0 33
Other drugs 0 11

Past yoga/tai chi experience (%) 78 67

Previous meditation/mindfulness experience 44 44

3.2. Fostering Peer Support and Connection

Peer support and connection was reported in participants from both the in-person and online
groups, with a focus on interaction with others either in person or through the audio-visual platform.
These interactions were described as useful and allowed participants to compare their own challenges
to those faced by their peers.

• IPP: [ . . . ] you get to see like, other teens—what they’re going through and stuff [...] I thought it was
really useful.

• IPP: [ . . . ] then we started to get to know each other and like before the sessions started, or like when it
ended we would talk to each other afterwards.

• EHP: [ . . . ] it was really interesting to hear the other kids and what they were saying [ . . . ] because I
could relate to it, and I just didn’t expect other people to be going through the same thing as me . . .

• EHP: I liked how I was able to interact with other people . . . other people who are in similar situations
as me
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3.3. Integration of Mindfulness Skills into Daily Life

Implementing mindfulness practices outside of the formal sessions was a theme that emerged
from both groups. Participants in both groups reported several concrete examples of how they were
able to use the skills learned during the MBI to help them in their everyday life.

• IPP: I liked how we could always learn new practices every week. And I feel like being able to try the
practices out at school really helped.

• IPP: I liked the eating [practice] one too, because I could fit that into my daily life.
• EHP: I’m working and in the process of forgiving a bunch of people in my life, [ . . . ] so I definitely think

that’s going to be a helpful thing.
• EHP: I liked the techniques that I learned, the different kind of mindfulness things we went through because

I use them throughout the day all the time.

3.4. Improved Well-Being through the Application of Mindfulness

Reports from participants in the in-person and online groups suggested a positive impact of the
intervention on well-being. Some of the benefits mentioned included: A reduction of anxiety and
mood symptoms, an improvement in sleep, and the acquisition of new coping skills.

• IPP: I feel like I’m less anxious about stuff and I feel a little bit happier about stuff now.
• IPP: I know that a couple times my stress level was a little bit lower which was helpful [ . . . ] like my

sleeping patterns were consistent.
• EHP: I think the most useful part was how the program helps you cope with a lot of different things [ . . . ]

it just helps you cope all around.
• EHP: I don’t know what it is with the body scan, but it helps me go to sleep.

4. Discussion

This article presents the qualitative results of a randomized study of an MBI for adolescents with
chronic illnesses delivered in-person or via eHealth. The parallel emergence of four key themes—the
creation of a safe space, the fostering of peer support and connections, the integration of mindfulness
skills into daily life, and improved well-being through the application of mindfulness—in both the
in-person and online groups suggests that an eHealth platform could present a viable alternative for
the delivery of MBIs in this population.

Creating a safe space for learning, listening, and inquiry in which each participant feels
comfortable and relaxed is an integral component of the MARS-A program and other eight-week
mindfulness programs for adolescents [7,40]. This concept of creation of a safe space has been described
in previous studies of adolescent MBIs [41] and was reported on several occasions by participants in
both groups, yet, interestingly, was not included in any of the interview questions. Participants from
the in-person group suggested that the lived experience of safe space allowed them to feel comfortable
sharing their thoughts and emotions with the rest of the group. EHealth group participants’ reflections
mirrored the experience of safe space described by the in-person group, also describing an ease to share
with others. An important question that remains unanswered is whether the creation of a safe space
was the result of a non-specific group effect (unrelated to the mindfulness intervention) or, rather, was
related to the facilitators’ embodied mindfulness, which is considered to be integral to the pedagogy
of mindfulness [42,43].

Although online participants’ interactions, unlike in-person participants, were limited to viewing
one another on screen during the formal session, with no designated time for informal social
interactions before, after, or during sessions, the theme of fostering peer support and connection
was reported in both groups. There was a slight difference in the nature of the connection described
by each group, with the word, “friendship”, used only by the in-person group and descriptors, like
“similar”, used more frequently by the online group. Nevertheless, both groups reported benefiting
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from meeting others with whom they had a shared lived experience, which is frequently reported in
in-person studies of MBIs in pediatric populations [11,16].

A primary research question was whether the feeling of support and mutual learning could
be fostered within the confines of online interaction. Online facilitation comes with its own novel
set of challenges [44]. One of these challenges is having less physical cues to the emotional state of
participants. During in-person sessions, facilitators have the chance to observe participants in informal
interactions before and after the session and during the break. These informal interactions are removed
in the online setting, which did not appear to limit participants’ reports of group connectedness or the
effectiveness of the intervention, as described in adult studies of MBIs delivered remotely [45].

One particularly striking finding regarding the group dynamic was seen in the reflection, “I got
the sense that I wasn’t alone”, which was voiced by several participants. For individuals in the
online group to feel this level of connection to their peers described in qualitative studies of in-person
MBIs [15] speaks strongly to the viability of eHealth as a delivery platform for MBIs with adolescent
populations. It also shows that a sense of community was fostered amongst participants, even though
their description of their relationship to their peers—“friendship” vs. “support”—had a different
quality between the in-person and online groups.

The question of whether the reported peer connectedness was attributed to the mindfulness
intervention itself, or to a non-specific group effect, is challenging to answer without the presence
of an active control group (e.g., non-mindfulness group therapy) [46,47]. It is worth noting that the
intention of MBIs is usually not focused on fostering friendships per se, but rather on creating a sense
of mindful peer connection and support [48], which was clearly reported by both groups. One could
add that participants were part of a generation that has been exposed to technology and social media
from an early age, which might have facilitated peer connection through the online platform [49].

Studies have indicated that pediatric participants in eight-week MBIs acquire the skillsets needed
to apply mindfulness practices in their daily lives [11,15]. This integration of mindfulness skills can
be assessed in different ways, including patient report and validated measurement scales [50], and is
often used as a proxy to measure the effectiveness of MBIs [12,51]. In our study, participants were
able to identify several real-life situations where the acquisition of new mindfulness skills would be
useful for them (e.g., when eating, increased forgiveness). Both groups’ willingness and ability to
apply diverse mindful practices outside of the sessions suggests a successful adoption of the practices
via in-person and online modalities.

Pediatric in-person studies have shown that the application of mindfulness can improve
participants’ well-being, specifically in relation to anxiety, pain, and sleep [14,16]. Both the in-person
and online groups reported positive impacts in these three areas. In addition, participants explained
that mindfulness had benefits on their happiness, body awareness, and reactions to difficult situations.
On multiple occasions, participants went beyond simply describing foundational practices, such
as sitting meditation, and were able to share high-level concepts, such as insight that their pain is
connected to stress. This specific association has been described in previous in-person MBI studies,
and is considered an indicator of increased mindfulness [16].

Qualitative data from post-participation interviews were meant to complement quantitative data
from validated scales, logging of individual home practice, and measures of salivary cortisol levels also
gathered during this study [52]. In brief, quantitative analyses from measurement scales and saliva
samples were limited due to the small size of the sample, but there were similar levels of self-reported
home practice between groups: In-person group: 6.5 times per participant/week (range = 1.4–13.4) and
28.8 min per participant/week (range = 4.3–154.7); and eHealth group: 6.0 times per participant/week
(range = 2.9–9.7) and 30.6 min per participant/week (range = 6.6–107.8). Reported practices included
all nine types of practices taught during MARS-A sessions (i.e., breathing meditation, body scan,
mindful movement, eating meditation). These levels of individual practice, although much lower than
those recommended (45 min per day) and observed (approximately 30 min per day) in adult MBIs [53],
and lower than those reported in a recent in-person adolescent MBI study (median of 54 min per
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week) [11], provide some support that a number of different mindfulness practices were successfully
integrated in participants’ everyday life.

None of the participants recruited for this study (including potential participants that ultimately
were not enrolled in the study) identified access to the technology required to participate in the eHealth
group (computer/tablet, web camera, microphone, internet connection) as a barrier to participation.
While there were some technical issues that impacted individuals and the entire group, such as mild
delays (3–5 min) in establishing a stable internet connection for all members at the beginning of five of
the eight eHealth sessions, loss of connection for a 30 s to 8 min on a total of 12 occasions for four of the
eHealth participants, and a defective microphone requiring reliance on instant messaging functions for
one of the participants during two of the sessions, along with some distractions from their own space
(e.g., family talking loudly or a pet coming into the room), most online participants reported that the
online platform was convenient and easy to use and shared that being at home, versus commuting,
resulted in more ease for them before, during, and after the session. Although this was not reported by
study participants, studies of MBIs provided remotely suggest that learning mindfulness skills in one’s
usual environment facilitates implementation of mindfulness skills and generalization to everyday
life [54], with the added benefit of not having to plan additional time for transportation.

Study limitations: Due to a slower recruitment than anticipated, the sample size was small, and it
is unclear if data saturation was reached. In addition, semi-structured interviews were short (less than
thirty minutes), which could have limited the depth of participant reflections, and interviews took
place immediately after the end of the MBI, which did not allow the capturing of any long-term effects
of the intervention. In addition, interviews were conducted remotely through the same audio-video
platform that was used for the delivery of the MBI in the eHealth group and was being trialed for
feasibility. Finally, our study population was highly heterogeneous, limiting the possibility of applying
findings to specific medical conditions.

5. Conclusions

Qualitative results from this study suggest that eHealth may be an acceptable and feasible mode
of delivery for MBIs for adolescents with chronic illnesses. Given the small size and preliminary
nature of our study, more research is needed to confirm these findings. Nonetheless, eHealth should
be considered as an alternative option in future studies of MBIs for adolescents, and as a promising
avenue to increase access to MBIs for youth who might not be able to access in-person programs.
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Appendix A

Post-Intervention Semi-Structured Interview Guide

Participant ID: ________
Interviewer:
____________________________________________

Date:
__________________________________________________

Start Time: _________ AM/PM End Time: ________ AM/PM

Hello, my name is (insert research assistant’s name). I am one of the research assistants for the
Mindfulness research project you are participating in at SickKids Hospital. First, I would like to thank
you for participating in the research project. Now that you have completed the eight-week mindfulness
program, I would like to ask you a few questions about the program. Our research team is interested
in hearing your opinion about things that went well or were helpful for you and things that could be
changed to improve the program in the future. This conversation should not take more than 15 to
20 min of your time. Is this still a good time for you to conduct this interview? [If no: Can I call you
back at another time? What is the best time to reach you?]

1. What did you like the most about the program? Probe: What were some of the good things that came
out of the mindfulness sessions?

2. What did you like the least about the program? Probes: Were there some parts of the program that
you didn’t like? Why? What ways could we improve on those parts?

3. What was the most useful part of the program for you? Probes: Are there some things that you
learned the program that you think you will use in the future?

4. What did you think of the teens in your group? Probes: Did you enjoy being part of a group? If so,
how or in what way? Was the size of the group too large/small? Did you find that you had enough/too
much time to share your experience?

5. (For participants in the eHealth arm) What did you think of the iMeet platform? Probes: What
issues, if any, did you have with the iMeet platform? What did you like/dislike about doing the program at
home? Online/remotely?

6. How did you find your instructors? Probes: Is there something that your instructors could have done
differently? What did you like/dislike about your instructors?

7. Did you practice mindfulness between the sessions? If yes, approximately how many times

a week did you practice and for how long? If no, why not? Probe: What made it easy/difficult to
practice at home? What were the barriers to home practice?

8. (If yes at the previous question) Which mindfulness practices did you do at home? Why did

you choose this/these practice(s)?

9. What changes, if any, did you see in yourself after finishing the mindfulness program?

Probes: Better sleep, feeling happier, more energy, less anxious/stressed, less pain, increased school/social
event attendance

10. Would you recommend the mindfulness program to a friend or to another young person with

a health condition? Probes: If no, why not? If yes, why would you recommend it?
11. Do you think that you will continue to practice mindfulness? Why or Why not?

12. Do you have any other comments that you would like to share with us about the program?

Probes: positive/negative experiences? General thoughts and feelings about program?

Thanks again for your time and your participation in the program.
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Abstract: Pain is a major problem in sick newborn infants, especially for those needing intensive
care. Pharmacological pain relief is the most commonly used, but might be ineffective and has side
effects, including long-term neurodevelopmental sequelae. The effectiveness and safety of alternative
analgesic methods are ambiguous. The objective was to review the effectiveness and safety of
non-pharmacological methods of pain relief in newborn infants and to identify those that are the most
effective. PubMed and Google Scholar were searched using the terms: “infant”, “premature”, “pain”,
“acupuncture”, “skin-to-skin contact”, “sucrose”, “massage”, “musical therapy” and ‘breastfeeding’.
We included 24 studies assessing different methods of non-pharmacological analgesic techniques.
Most resulted in some degree of analgesia but many were ineffective and some were even detrimental.
Sucrose, for example, was often ineffective but was more effective than music therapy, massage,
breast milk (for extremely premature infants) or non-invasive electrical stimulation acupuncture.
There were also conflicting results for acupuncture, skin-to-skin care and musical therapy. Most
non-pharmacological methods of analgesia provide a modicum of relief for preterm infants, but none
are completely effective and there is no clearly superior method. Study is also required to assess
potential long-term consequences of any of these methods.

Keywords: infant; premature; pain; acupuncture; skin-to-skin contact; sucrose; massage; musical
therapy; breastfeeding

1. Introduction

Newborn infants admitted to an Neonatal Intensive Care Unit (NICU) undergo an average of 134
painful procedures within the first two weeks [1,2]. Even more concerning, some infants might experience
more than 3000 painful procedures during the entire course of their NICU stay [3]. These procedures are
often necessary to ensure best care, such as heel pricks for blood sampling or endotracheal suctioning.
Some of these procedures are also performed repeatedly on the same infant and have been shown to
cause adverse physiological consequences, such as hypoxemia, bradycardia and hypertension [1].

Apart from acute discomfort, there is now growing evidence, that painful (and particularly,
repetitive) procedures may have adverse consequences on long-term neurological development. Animal
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models demonstrate that painful events in early life can increase the number of glucocorticoid receptors
in the hippocampus, which may affect future stress response [4]. Pain may not even need to be chronic or
repetitive to elicit adverse future outcomes. For example, infants have increased stress behavior during
routine immunizations at 4–6 months if circumcision was conducted at birth without analgesia [5].
This highlights the lifelong implications of pain management during this critical period in life [1,6].

Pharmacological methods are the most frequently used means to ameliorate or prevent pain in
infants. However, many analgesics have adverse effects. For example, opioids can have troublesome
adverse effects including somnolence, and respiratory depression making it unsuitable for use in
spontaneously breathing, opioid-naïve patients [7].

Adjuvants to pharmacological analgesia are therefore needed. Non-pharmacological analgesic
methods include acupuncture, non-nutritive sucking (NNS), breastfeeding (BF), sucrose/glucose
solution, skin-to-skin care (SSC), swaddling, therapeutic massage, musical therapy (MT) and facilitated
tucking (Table 1). These methods utilize environmental, behavioral, and pharmacological approaches
by activating a “gate control mechanism” that prevents the pain sensation from traveling to the
central nervous system [8]. While evidence exists for non-pharmacological analgesic methods, the
strategies are not used universally. We therefore aimed to summarize the current evidence about
the efficacy, safety, and feasibility of non-pharmacological interventions for pain management in
newborn infants to determine if they could be considered an alternative to other methods of analgesia,
including medications.

Table 1. Non-pharmacological treatments for pain relief.

Environmental Control

Skin-to-skin care
Swaddling

Facilitated tucking
Therapeutic touch/massage

Musical therapy

Feeding Methods

Non-nutritive sucking
Breastfeeding

Other Interventions

Acupuncture
Sucrose/glucose solutions

2. Methods

PubMed and Google Scholar were systematically searched include the following search-terms
“infants”, “pain”, “acupuncture”, “skin-to-skin contact”, “sucrose”, “massage”, “musical therapy”
and “breastfeeding” between 1965 and 2018 (Appendix A). List of references of identified articles
were manually searched. Articles were included if they described non-pharmacological techniques in
preterm or term infants and excluded if they compared pharmacological and non-pharmacological
intervention or there was no behavioral measurement of pain (e.g., PIPP (Premature Infant Pain Profile),
or NIPS (Neonatal Infant Pain Scale)). Only human studies were included and no language restrictions
were applied.

3. Results

A total of 26 studies describing acupuncture (n = 3), skin to skin care (n = 3), non-nutritive sucking
(n = 1), swaddling (n = 3), sucrose/glucose solution (n = 3), massage (n = 4), musical therapy (n = 5),
breastfeeding (n = 3) and facilitated tucking (n = 1) were identified (Table 2). A total of 10 studies were
done in preterm infants, 12 studies were in term infants and four studies were done in preterm and
term infants. It was not possible to make a distinction between preterm and term infants since many
studies did not separate their samples by gestation.
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3.1. Environmental Control

Creating a more comforting environment with SSC, swaddling, therapeutic touch/massage,
music therapy and comfort positioning for the infant can produce analgesic effects. Cholecystokinin, a
neuropeptide associated with analgesia, is released when the infant is exposed to familiar smell of the
mother [32]. Therefore, providing an infant with SSC with the mother can have an analgesic effect [32].
Swaddling, the practice of wrapping infants in blankets and can help simulate the environment of
the womb which may translate to analgesia [33,34]. Massage can potentially saturate the senses and
decrease the pain signals that are sent to the central nervous system [35]. Music uses distraction to
activate the infant’s attention and thus distracts them from the pain and decreases their sensation of
pain [9]. Holding the infant in a flexed position, which is known as facilitated tucking, can also have
analgesic effects due to saturation of senses similar to massage therapy [35].

3.1.1. Skin-to-Skin Care

Overall, most studies reported decreased pain responses during SSC compared to placebo
methods. Seo et al. reported 35% less pain and an 88% decrease in crying duration with SSC compared
to controls during heel pricks [10]. Similarly, Freire et al. compared SSC with oral glucose solution or
placebo for pain relief of 95 preterm infants during heel prick. The infants randomized to SSC had
significantly lower heart rates (mean ± standard deviation (SD), 5 ± 4 vs. control 11 ± 7 vs. oral
glucose 10 ± 6 beats per minute (bpm); p = 0.0001) and oxygen saturation variation (1.5 ± 1.7 vs.
control 2.6 ± 1.5 vs. oral glucose 1.9 ± 1.5%; p = 0.0012) than those given glucose or to controls [11].
Olsson et al. reported similar pain scores between SSC and placebo during venepuncture of 10 preterm
infants [12]. In summary, SSC might reduce pain in preterm and term infants.

3.1.2. Swaddling

Efendi et al. randomized 30 preterm infants to either swaddling and pacifier or control during
painful procedures and demonstrated a significantly lower heart rate and pain scores in infants
receiving swaddling and a pacifier [13]. As the study combined NNS and swaddling, it is therefore
impossible to differentiate which of these methods might have provided pain relief. Other studies
have reported that swaddling alone decreases pain during heel prick [14,15]. Erkut et al. reported a
50% pain reduction, a 30% decrease in duration of crying time, and a significantly increased oxygen
saturation (mean ± SD, 97 ± 2 vs. control: 95 ± 2%, p = 0.006) in the swaddled group after a heel prick
procedure in 74 term infants [14]. Ho et al. randomized 54 premature infants to swaddling or control
and reported lower pain scores (7 ± 3 vs. control: 145 ± 3, p < 0.001), lower heart rate (162 ± 10 vs.
control: 182 ± 17 bpm, p < 0.001), and higher oxygen saturation (96 ± 4 vs. control 87 ± 7%, p < 0.001)
after heel prick [15]. These studies suggest that swaddling alone or combining with a pacifier has the
potential to decrease pain in preterm and term infants.

3.1.3. Facilitated Tucking

Axelin et al. randomized 20 preterm infants to either control or facilitated tucking (flexed position
by their parents) [16]. Overall, facilitated tucking reduced pain by 40% (p < 0.001) and crying time was
significantly shorter 5 s vs. 17 s, p = 0.024 when compared to no tucking [16].

3.1.4. Therapeutic Touch/Massage

Two observational studies reported that massage therapy significantly reduced mean crying time
(4.4 ± 1.8 vs. control: 5.3 ± 1.7 h/day, p < 0.001) in infants with infant colic [17] and decreased NIPS
scores (3.9 vs. control: 4.8, p = 0.002) in term infants [34]. Two randomized trials reported that an
upper limb massage significantly decreased pain responses during venipuncture in preterm and term
infants [18,19]. Chik et al. randomized 80 infants and found significantly lower pain scores between
the massage and control group (−6.0, p < 0.001) [18]. Similarly, Jain et al. found a 60% decrease in pain
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and a significant decrease in heart rate (mean ± SD: 149 ± 14 vs. control: 159 ± 13 bpm, p = 0.03) after
venipuncture of 23 infants [19]. These studies suggest that a gentle massage prior a heel prick is safe
and can decrease pain.

3.1.5. Musical Therapy

Using MT, a case study with five infants in a cardiac intensive care unit showed a decreased
average heart rate in 4/5 infants in 66% of the sessions [36]. In addition, respiratory rate and
blood pressure were also decreased, while oxygen saturation increased in some of the infants [36].
Furthermore, Olischar et al. reported more mature sleep-wake cycles in newborn infants > 32 weeks’
gestation exposed to music when compared to controls suggesting a calming effect on quiet sleep [37].
These data suggest that MT has a stabilizing effect on physiological parameters and sleep, which could
be translate to a decreased pain response. However, currently available evidence has conflicting results.

Shabani et al. randomized 20 preterm infants to MT or control during venous blood sampling and
reported a significant decrease in heart rate (mean ± SD: 148 ± 4 vs. control 163 ± 4 bpm, p = 0.005)
and an 80% decrease in the infants’ mean facial pain expressions with MT [9]. Zhu et al. randomized
250 term infants to either MT, MT + BF, BF, or control and observed that the BF group had a 50%
decrease in pain and a 70% decrease in duration of crying time [20]. In addition, no difference between
BF or BF + MT was observed, suggesting that MT was ineffective for pain relief [20]. Shah et al.
randomized 35 infants to MT, sucrose, or MT + sucrose using a cross-over design [21]. Overall, median
interquartile range pain scores were significantly lower in the MT + sucrose group (3, 0–4) compared
to MT (6, 3–11) or sucrose (5, 3–10) alone [21]. In addition, pain scores were similar between the MT
and sucrose groups [21]. These data suggest that a combination of MT + sucrose provides improved
pain relief compared to sucrose or music alone.

3.2. Feeding Methods

Breastfeeding and NNS are believed to support analgesia through the release of cholecystokinin
(neuropeptide) [32,38]. With BF, cholecystokinin is believed to be released due to familiar odors of the
mother [32]. Non-nutritive sucking has been associated with the activation of sensory nerves that can
lead to the release of cholecystokinin which can then interact with opioids and produce analgesia [1].

3.2.1. Breastfeeding

Zurita-Cruz et al. randomized 144 infants to either BF, milk substitute, or no analgesia (control
group) during vaccination and reported that infants who received BF had reduced pain and 50%
reduction in median crying time compared with milk substitute or controls [22]. There were no
significant differences in any of the parameters between the milk substitute and control groups
suggesting that milk substitute was ineffective at decreasing pain [22]. Similarly, Erkul et al.
randomized 100 infants to either BF or control prior vaccination and observed lower pain scores
(mean ± SD: 1.9 ± 2.2 vs. 6.8 ± 0.7, p < 0.05), lower duration of crying (mean ± SD: 20.5 ± 16.2 vs.
45.1 ± 14.5 s, p = 0.005), lower heart rate (mean ± SD: 164 ± 17 vs. 172 ± 15 bpm, p < 0.05), and higher
mean oxygen saturation (mean ± SD: 98 ± 3 vs. 94 ± 7%, p < 0.05) [23]. One may assume that there is
a difference between the analgesic effects of BF compared to oral administering breast milk, due to BF
having the additive analgesic effects from other factors such as parental presence and SSC. However,
a randomized controlled trial of 71 preterm neonates reported a surprising distinction between BF
and bottle feeding [24]. Bottle feeding significantly decreased the mean COMFORTneo pain score
compared to breast feeding (BF: 19.0 vs. bottle-fed: 16.3, p = 0.03) [24]. The study also compared the
analgesic effects of breast milk to sucrose and found no significant differences in PIPP scores eluding
that both were just as effective [24]. It is also noteworthy that, in premature infants, even the smell
of breast milk had a 50% reduction in pain scores during venipuncture and a decrease in percent of
duration of crying (0.17 ± 0.6 vs. 9.7 ± 17.3 s, p = 0.04) after venipuncture [25]. These results are
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important in situations where breast feeding is not feasible in the NICU (e.g., mother not present) since
the smell of breast milk has the potential to decrease pain.

3.2.2. Non-Nutritive Sucking

A case-control study compared infants who sucked on an adult’s little finger (n = 20) with BF
(n = 20) and without any analgesia (n = 23, control group) during venipuncture [39]. Overall outcomes
with BF and NNS were similar (35 vs. 24%, p > 0.05) suggesting a similar efficacy in analgesia [39].
While NNS has some effect on pain relief further studies are needed to examine different approaches
of NNS (e.g., use of finger or pacifier) or combination with glucose.

3.3. Other Interventions

3.3.1. Acupuncture

Body acupuncture and pain management is well known with the spinal pain pathways being
recruited for attenuation of pain signaling in needle acupuncture. Manual acupuncture activates
different afferent fibers (Aβ, Aδ, and C) and these signals ascend mainly through the spinal
ventrolateral funiculus to the brain [26]. Many brain nuclei compose the network involved in
processing acupuncture analgesia such as locus coeruleus and arcuate nucleus [26]. However, more
recent research reveals the bigger impact of acupuncture on the individual. Now considered a
complex sensory stimulation, acupuncture effects also include autonomic re-regulation and regulatory
changes in functional connectivity centrally—mitigating the effects of physical and emotional trauma
in the individual [40,41]. The non-invasive approach (no needling modalities of acupuncture such
as low-level laser and magnet application), is more autonomically driven to gain direct access to
central pain control centers [40]. Neuroimaging studies have confirmed the re-regulatory capacity of
acupuncture centrally [42].

Several studies examined the effects of non-invasive acupuncture on neonatal pain [27,28,43].
Chen et al. randomized 30 term infants to either auricular non-invasive magnetic acupuncture or
placebo to decrease infant pain during heel pricks [27]. The study reported a 30% reduction in pain
in infants receiving magnetic acupuncture [27]. Abbasoglu et al. reported a 45% reduction in mean
duration of crying with acupressure compared to control infants during heel pricks in 32 preterm
infants, but no significant differences in pain score between groups [28]. Differences in these studies
could have been due to the use of varying techniques (e.g., acupuncture or acupressure) or different
acupuncture points. Future studies should distinguish between the optimal points and duration of
treatment (e.g., duration of placement of acupuncture) and to elucidate the long-term implications of
different methods of acupuncture.

3.3.2. Sucrose/Glucose Solutions

Oral sucrose solution is most commonly used as non-pharmacological interventions for pain
management in newborn infants. Sucrose may exert its analgesic effects through endogenous opioid
pathways or via an increase in dopamine and acetylcholine [1,44]. However, the evidence for pain
relief is conflicting. Lima et al. reported a 40% reduction in pain scores and a 70% reduction in
crying time with oral glucose compared to NNS in 78 healthy newborns during immunization [29].
Gouin et al. randomized 1–3 months old children undergoing a venipuncture to either sucrose or
placebo and found similar pain scores (mean ± SD: sucrose 2.3 ± 0.5 vs. placebo 1.6 ± 0.5, p = 0.6),
heart rate variability (mean ± SD: sucrose 33 ± 6 vs. placebo 24 ± 5 bpm, p = 0.44), and crying
time (mean ± SD: sucrose 63 ± 3 vs. placebo 49 ± 5 sec, p = 0.17) for both groups [30]. Similarly,
a randomized trial with 66 preterm infants > 28 weeks gestation administered expressed breast milk or
oral sucrose for pain management during venipuncture [31]. Overall, similar pain scores with 7 (range
4–9) with expressed breast milk and 6 (range 4–8) with sucrose were observed [31]. These studies
suggest that oral sucrose might not be effective in all infants and that expressed breast milk has similar
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analgesic effects. Furthermore, the analgesia effect of sucrose might be ineffective in infants’ experience
opioid withdrawal [45]. However, a recent study reported similar pain scores for opioid exposed and
non-exposed infants suggesting that oral sucrose might be effective in both exposed and non-exposed
infants [46].

There may, however, be negative effects of oral sucrose. Asmerom et al. randomized 131 premature
infants undergoing a heel lance procedure to either control, placebo with NNS, or sucrose [47].
Although, a 22% decrease in median pain scores was observed with sucrose compared to control,
increased markers of oxidative stress and increased use of adenosine triphosphate could indicate
cellular injury in infants receiving sucrose. Furthermore, infants receiving sucrose had a significant
increase in the heart rate from (mean ± SD): 155 ± 14 to 171 ± 155 bpm compared to infants the control
(154 ± 13 to 155 ± 14 bpm) and placebo groups (156 ± 14 to 165 ± 15 bpm, p < 0.001) [47].

However, there might be also some positive long-term effects of sucrose on spatial learning
and memory [48]. Rat models showed that chronic pain impaired short-term memory, but sucrose
prevented such impairment and increased endorphin levels [48]. Sucrose also prevented a decrease
levels of brain derived neurotropic factor, which occurs during chronic pain [48]. This conflicting
evidence suggests that further studies are needed to examine long-term effects (e.g., long-term
neurodevelopmental outcomes or obesity) of oral sucrose.

4. Discussion

Non-pharmacological techniques have the potential to provide pain relief for preterm and term
infants. Most studies included in this review demonstrated an improvement in behavioral pain
responses including facial expressions, duration of crying or latency to first cry, and physiological
parameters (e.g., heart rate, oxygen saturation). This indicates that non-pharmacological techniques
are beneficial and were successful at reducing pain. However, this finding was not reproducible in
sucrose vs. placebo, breastmilk vs. sucrose, and breast feeding vs. musical therapy studies [20,30,31].
These contradictory results raise questions about the potential mechanism of these interventions.
Further research is needed to determine the best non-pharmacological intervention, duration of the
intervention, and dose response for optimal pain relief in newborn infants.

While sucrose is now considered the gold standard in non-pharmacological pain relief, the
current evidence remains contradictory. Although, several studies identified a clear benefit of sucrose
compared to other techniques (e.g., music, massage or NNS) [16,20,26,29], other studies reported lower
pain score with alternative techniques including magnetic acupuncture or SSC [11,27]. The mechanism
of sucrose has also been controversial. Many believe that sucrose decreases pain through opioid
mechanisms but methadone-exposed newborn infants do not appear to be susceptible to the effects of
sucrose, probably because of opioid-receptor blockade by methadone [45]. However, Marceau et al.
reported that opioid exposed neonates had decreased pain responses with the use of sucrose which
suggests additional other mechanisms for sucrose’s analgesic effects [46]. There is also conflicting
evidence regarding any long-term effects of sucrose. Rat models reported that sucrose increased
endorphins and brain-derived neurotrophic factor, which up-regulates neurogenesis and restores
memory functions [48–50]. Interestingly, an increase in oxidative stress markers, which might lead
to cellular damage was also reported after sucrose administration [47]. This raises questions as to
whether sucrose can be should be the gold standard for non-pharmacological pain relief and studies
examining long-term effects are needed.

The main limitation of the studies included in this review was the differences in the way pain
was assessed. In preterm infants, heart rate or oxygen saturation variations may also have been due
to physiological immaturity, entirely unrelated to the painful procedure or to the intervention. There
is no standardized approach to the measurement of pain and each study used different scores e.g.,
Premature Infant Pain Profile score, Neonatal Infant Pain Scale score, Douleur Aiguë du Nouveau-né
scale (a French scale of neonatal pain) [24], Face, Legs, Activity, Cry and Consolability Pain Scale [30],
which makes it impossible to compare studies in a meta-analysis.
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There are also limitations to the effectiveness of the non-pharmacological methods depending on
many factors. Studies suggest that gestational age might influence the response to non-pharmacological
treatments. Studies comparing sucrose with breast milk reported similar pain scores in infants >28
weeks’ gestation [23], while infants <28 weeks’ gestation had significantly lower pain scores after oral
sucrose but not after breast milk [31]. Skin-to-skin care, swaddling and facilitated tucking is limited
to times when the infant’s position is not crucial and is not suitable for emergency procedures or for
procedures dependent on position (e.g., lumbar puncture). Breastfeeding also may not always be
available (e.g., in NICU or mother not present). If the infant is very ill, a lot of the interventions may
not be possible.

One of the major advantages to using these non-pharmacological methods is their high safety
profile. Most importantly, all these interventions have a very favorable benefit to risk ratio, even if the
benefits are modest—the risk is extremely low. Supervision and support from staff helps with safety
concerns for SSC, swaddling, massage therapy, facilitated tucking and BF such as improper technique,
holding or positioning [51]. When using laser acupuncture, the infant and acupuncturists must wear
protective ear-gear as well as cover any reflective surface to prevent the laser from hitting one’s eye.
Yates et al. assessed the safety of non-invasive electrical stimulation at acupuncture points (NESAP) by
observing skin reactions, vital signs and PIPP scores [52]. There were no significant changes found in
these measures and no adverse events occurred, which concludes that NESAP is safe [52]. Some of
the main challenges in implementation is reluctance from staff or parents, due to disbelief or the
invasiveness of the procedure (e.g., use of needle acupuncture in infants).

The major benefit of non-pharmacological treatments includes (i) ease of use, (ii) apparent safety,
(iii) feasibility, and (iv) ease of learning, which would allow universal implementation of any of these
interventions. However, acupuncture using needle or laser would require training and experience
about the specific acupuncture points, and lasers might not be readily available. The long-term effects
of any non-pharmacological intervention have not been studied and is a major knowledge gap, that
needs to be addressed.

5. Conclusions

Newborn infants in an NICU undergo many painful but necessary procedures during
hospitalizations. The implications of the pain associated with these procedures and the types of
pain relief given to the infants have considerable implication for both short- and long-term outcomes.
The evidence for non-pharmacological analgesia is sparse and needs further study. While most appear
to be safe and relatively effective, their effects on the long-term outcomes of the infants is unknown,
especially when coupled with pharmacological analgesia.
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Appendix A

Search of PubMed—last performed 4 June 2018
#1 infant (n = 1,119,189)
#2 infants (n = 1,159,867)
#3 preterm (n = 62,246)
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#4 premature (n = 170,785)
#5 pain (n = 733,273)
#6 relief (n = 84,761)
#6 acupuncture (n = 28,139)
#7 skin-to-skin care (n = 47,999)
#8 non-nutritive sucking (n = 367)
#9 sucrose (n = 74,579)
#10 massage (n = 13,982)
#11 music (n = 22,562)
#12 breastfeeding (n = 49,518)
#13 non-pharmacological (n = 6513)
Search of Google Scholar—last performed 4 June 2018
#1 infant (n = 3,220,000)
#2 infants (n = 2,080,000)
#3 preterm (n = 1,010,000)
#4 premature (n = 2,840,000)
#5 pain (n = 3,770,000)
#6 relief (n = 2,390,000)
#6 acupuncture (n = 592,000)
#7 skin-to-skin care (n = 3,820,000)
#8 non-nutritive sucking (n = 21,900)
#9 sucrose (n = 2,640,000)
#10 massage (n = 773,000)
#11 music (n = 3,770,000)
#12 breastfeeding (n = 649,000)
#13 non-pharmacological (n = 2,540,000)
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Abstract: Opioid therapy is the cornerstone of treatment for acute procedural and postoperative pain
and is regularly prescribed for severe and debilitating chronic pain conditions. Although beneficial for
many patients, opioid therapy may have side effects, limited efficacy, and potential negative outcomes.
Multidisciplinary pain management treatments incorporating pharmacological and integrative
non-pharmacological therapies have been shown to be effective in acute and chronic pain
management for pediatric populations. A multidisciplinary approach can also benefit psychological
functioning and quality of life, and may have the potential to reduce reliance on opioids. The aims of
this paper are to: (1) provide a brief overview of a multidisciplinary pain management approach for
pediatric patients with acute and chronic pain, (2) highlight the mechanisms of action and evidence
base of commonly utilized integrative non-pharmacological therapies in pediatric multidisciplinary
pain management, and (3) explore the opioid sparing effects of multidisciplinary treatment for
pediatric pain.

Keywords: multidisciplinary pain management strategies; opioid reduction therapy;
non-pharmacological therapy; cognitive behavioral therapy; hypnosis; mindfulness-based stress reduction;
acupuncture; pain rehabilitation

1. Introduction

Acute and chronic pain are common and often debilitating problems among both pediatric and
adult populations according to the Institute of Medicine statement on Relieving Pain in America.
The International Association of the Study of Pain (IASP) defines pain as an unpleasant sensory
and emotional experience associated with actual or potential tissue damage or described in terms
of such damage [1]. Acute pain is the expected physiological response to a noxious chemical,
thermal, or mechanical stimulus, and usually accompanies surgery, traumatic injury, tissue damage,
or inflammatory processes. It is self-limiting and typically resolves over days to weeks, but it can
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persist longer as healing occurs [2]. Chronic pain is defined as intractable pain that exists for three or
more months despite adequate treatment [1,3].

Opioid therapy is the cornerstone of treatment for acute procedural and postoperative pain
in pediatric populations, and is also regularly prescribed for severe and debilitating chronic pain
conditions [4]. Despite the benefits of opioids for pain management, opioids have been associated
with a range of side effects including respiratory depression, constipation, cognitive dysfunction,
and psychiatric comorbidities [5–8]. Persistent opioid use is also associated with physical tolerance,
dependence, and addiction [9], as well as heightened pain sensitization [10].

Given the potential for negative outcomes related to opioid use, there have been increased
efforts to use multidisciplinary analgesia treatments (i.e., the concurrent use of treatment provided
by practitioners from different disciplines) [11]. Combining pharmacological and integrative
non-pharmacological therapies, which operate via different modes of action, has been shown to
decrease opioid use and related adverse side effects in the perioperative period, as well as improve
acute pain symptoms and emotional wellbeing [12]. When acute pain transforms to chronic pain,
the consideration of multidisciplinary care may become even more central in facilitating patient
comfort, decreasing reliance on opioid therapy, and improving functionality. Of note, in 2016, the CDC
published recommended guidelines for prescribing opioids for adults with non-malignant chronic
pain in the US stating [13]:

“Nonpharmacologic therapy and nonopioid pharmacologic therapy are preferred for chronic pain.
Clinicians should consider opioid therapy only if expected benefits for both pain and function are
anticipated to outweigh risks to the patient. If opioids are used, they should be combined with
nonpharmacologic therapy and nonopioid pharmacologic therapy, as appropriate.”

For patients 18 years and younger, there do not yet exist specific consensus guidelines on
prescribing opioids for chronic pain [4,14,15]. Pediatric practitioners are advised to use their best
judgment when using opioids after appropriate use of nonopioid alternatives. Opioids are not usually
indicated as a first line therapy for primary pain disorders [16]. However, current evidence suggests
that opioid prescriptions should not be curtailed for moderately to severely painful conditions [17,18].

Aims

Overall, multidisciplinary treatment is important to consider in the treatment of both acute
and chronic pain. The aims of this paper are to: (1) provide a brief overview of a multidisciplinary
pain management approach for pediatric patients with acute and chronic pain, (2) highlight the
mechanisms of action and evidence base of commonly utilized integrative non-pharmacological
therapies in pediatric multidisciplinary pain management, and (3) explore the opioid sparing effects of
multidisciplinary treatments for pediatric pain.

This article will discuss the evidence base of several integrative non-pharmacological treatments
(cognitive behavioral therapy, mindfulness, medical hypnosis, acupuncture) for the general pediatric
practitioner to consider as part of a multidisciplinary treatment plan in the management of complex
pain conditions. The therapies discussed were chosen as they are among the most frequently utilized
integrative non-pharmacological therapies in pediatric pain clinics [19]. The aim of this review
is not to be exhaustive of each integrative non-pharmacological therapy, but rather to provide an
overview of the specific therapy, briefly review mechanisms of action as currently understood,
and provide relevant research on the topic. While a systematic review of the aforementioned
integrative non-pharmacological therapies is outside the scope of this current paper (for several
excellent and relevant systematic reviews, please see Fisher et al., 2018 [20] and Kamper et al., 2015 [21]),
the overarching goal of this paper is to educate the general pediatric practitioner in evidence-based
integrative non-pharmacological therapies included in multidisciplinary pain management to optimize
care for youth with acute and chronic pain conditions.

122



Children 2019, 6, 33

Throughout this paper, we review both pediatric and adult literature. A search was performed
using Pubmed, Ovid, Embase, Prospero, Medline, and Cochrane Database on the following topics in
both pediatric and adult literature from 2000 to 2018 (see Table 1). Inclusion criteria were: pediatric
chronic pain and each of the following: multidisciplinary treatment, cognitive behavioral therapy,
mindfulness, hypnosis, acupuncture, and pain rehabilitation. Opioids and opioid reduction therapy
were also used as inclusion criteria with each modality. Exclusion criteria were: pediatric procedural
pain, acute pediatric pain, pharmacological management of pediatric pain, and regional management
of pediatric pain.

Table 1. Search data for pediatric pain articles and selected integrative non-pharmacological therapies
(2000–2018).

Modalities Ovid Embase Prospero Cochrane Pubmed
Number of

Articles Screened
Number of

Articles Reviewed

CBT 42 537 2 2 274 48 12

Mindfulness 37 53 2 17 26 45 25

Hypnosis 164 272 1 1 152 28 14

Acupuncture 149 357 2 24 132 32 14

Intensive Rehab 189 164 2 51 87 15 6

Multidisciplinary 324 1232 1 19 546 52 13

CBT = Cognitive Behavioral Therapy.

Regarding article selection criteria, studies were screened and identified by two authors
(AW and AR for Cognitive Behavioral Therapy (CBT), mindfulness and hypnosis; CA and GD
for multidisciplinary pain management, acupuncture and rehabilitation), and when a consensus
could not be reached regarding the inclusion/exclusion of an article in this review BG mediated and
made a final decision. The research team prioritized systematic reviews, non-systematic reviews,
and randomized controlled studies of these therapies in pediatric pain. Where these were not available,
we identified pilot studies in pediatric pain populations to provide the reader with the current state
of science and preliminary evidence for a given integrative non-pharmacological therapy. Pediatric
pain articles were supplemented with adult articles where systematic reviews were not available,
and where studies investigating mechanisms of action were well elucidated in the adult literature
and not studied in pediatrics. Of note, adult studies exploring potential mechanisms of action for
integrative non-pharmacological therapies are not meant to imply that adult mechanisms are the same
as pediatric mechanisms of action, but rather to inform the reader of the current evidence base of
this emerging field of research. Due to limitations of space, the use of these interventions to address
specific procedural and/or acute pain is not discussed.

2. Multidisciplinary Pain Management Overview

Evidence suggests that multidisciplinary analgesia treatments incorporating nonopioid
pharmacological and integrative non-pharmacological therapies can be effective for both acute and
chronic pain management, and can improve patients’ quality of life and general wellbeing [13,21–24].
Integrative non-pharmacological therapies include modalities such as cognitive behavioral therapy
(CBT), mindfulness, medical hypnosis, acupuncture, massage, and music therapy [25]. See Figure 1 for
an overview of some elements of multidisciplinary pain management treatment.
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Figure 1. Multidisciplinary pain management treatment: key components in acute and chronic
pain management. This figure displays the key treatment components in multidisciplinary treatment
for both acute and chronic pain. In the acute setting, in addition to reduction of pain, the efficacy
of multidisciplinary treatments is often measured by reduction in needed opioid doses to achieve
comfort, while in the setting of chronic pain, the improvements obtained through a multidisciplinary
approach are often measured by improvements in function. As is clinically appropriate, in both
settings, pharmacologic treatments are combined with regional interventions [26], integrative
non-pharmacological techniques, and rehabilitative services as is clinically appropriate to support pain
management and improve patients’ pain symptoms, functioning and quality of life. Multidisciplinary
analgesia treatment aims to ensure patient comfort and wellbeing, while at the same time potentially
decreasing the need for opioid use in pediatric populations [25].

2.1. Acute Multidisciplinary Pain Management

Multimodal treatment is defined as “the concurrent use of separate therapeutic interventions
with different mechanisms of action within one discipline aimed at different pain mechanisms” [11].
This treatment approach involving multiple medications for pain management is considered optimal
in the setting of acute pain (see Figure 2), where the primary goal is immediate analgesia sufficient to
allow for the recovery from medical treatments/procedures with minimal side effects.

While acute pain management has historically emphasized the use of opioids, multimodal
analgesia treatment incorporates opioid-sparing adjuvants targeting specific aspects of the nociceptive
and neuropathic pain physiology. Nociceptive analgesics include acetaminophen, NSAIDS,
and glucocorticoids. Neuropathic analgesics commonly include gabapentinoids, lidocaine, ketamine,
and alpha 2 agonists. Regional anesthesia and injection of local anesthetics are also regularly utilized
to allow targeted analgesia to a specific surgical area. These agents provide safe and effective analgesia
and sedation and may help reduce the need for opioid therapies [27–29].
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Figure 2. Multidisciplinary pain management: acute and chronic pain algorithms. In acute pain
algorithms, the initial treatment begins with regional techniques or intravenous analgesia as a
mainstay of therapy. As acute pain improves, therapies are then transitioned as appropriate to
varying strengths of PO opioid medications, to adjuvants/NSAIDS, and ultimately integrative
non-pharmacological strategies. For situations where severe pain is anticipated, adjuvants and
integrative non-pharmacological strategies may be added on at the beginning of treatment, as an opioid
sparing strategy, and to increase patient comfort. In chronic pain algorithms, treatment is delivered
in the reverse order, beginning with integrative non-pharmacological techniques, then moving to
adjuvants, and ultimately progressing to various strengths of opioids and regional techniques and
stimulators as clinically appropriate.

Acute pharmacological interventions can be enhanced by the assistance of integrative
non-pharmacological interventions (i.e., multidisciplinary treatment). In treatment of pediatric acute
pain, the integration of a psychologist or child life specialist into the treatment team can support pain
management efforts in the perioperative period by educating the patient in an age appropriate manner
about medical procedures, a pain management plan, and implementing behavioral pain management
interventions (e.g., distraction, play, active relaxation training) to reduce post-operative pain and
anxiety [30]. An acupuncturist or massage therapist can also support acute pediatric pain management
following medical procedures and surgeries [31,32]. Incorporating integrative non-pharmacological
therapies into multidisciplinary analgesia treatments for acute pediatric pain has been shown to
reduce perioperative anxiety and procedural pain [33,34], and thus has the potential to reduce
pediatric patients’ reliance on pharmacological interventions such as opioids and benzodiazepines.
Preliminary evidence supports this notion, demonstrating that even in an acute medical setting such as
the management of perioperative pain following a minimally invasive surgery for Pectus Excavatum
repair (Nuss procedure) in adolescents, the addition of an integrative non-pharmacological therapy
(in this example, self-hypnosis instruction preoperatively) can reduce pain, postoperative opioid use,
and even length of hospital stay [35].

2.2. Chronic Multidisciplinary Pain Management

In the management of chronic pain, the emphasis shifts from immediate analgesia to extended
pain management services and facilitation of function across domains (e.g., performance of activities
of daily living). A multidisciplinary approach to chronic pain management (see Figure 2) has therefore
increasingly become the standard of care in pediatric pain management settings. Chronic pain
treatment places a central emphasis on integrative non-pharmacological techniques, minimizing
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side effects, and ideally providing the child skills they can use to more independently manage
their symptoms.

Oftentimes, in pain management of complex patients, the utility of integrative
non-pharmacological therapies is discussed only when all pharmaceutical therapy options
have been exhausted. By then, the patient may begin to feel that medical care is somehow being
limited or withdrawn, or that using integrative non-pharmacological therapies indicates that the “pain
is in their head”. This can lead to patients and families feeling resistant to learning and incorporating
these essential integrative non-pharmacological pain management tools. In multidisciplinary chronic
pain management, integrative non-pharmacological therapies are incorporated in early phases of
treatment, along with appropriate pharmacological interventions to provide optimal care for complex
pediatric patients.

Pharmacological interventions in this setting often include analgesics such as acetaminophen and
nonsteroidal agents, gabapentinoids, clonidine, tricyclic antidepressants, and where appropriate
serotonin-norepinephrine reuptake inhibitors. Another novel adjuvant therapy that deserves
mention as a possible opioid sparing agent, cannabidiol (CBD), is gaining popularity in
multimodal pain management. CBD is the nonpsychoactive cannabinoid identified in cannabis,
while tetrahydrocannabinol or THC is responsible for the hallucinogenic side effects of cannabis [36].
Further research is needed to examine the efficacy and side effect profile of CBD in chronic pain
management, and to elucidate side effects and risks.

Opioids are typically minimized in chronic pain management, as the analgesic benefits of
opioids are often offset by their long-term negative side effects such as constipation, nausea,
vomiting, and sedation, as well as the risk of tolerance, dependence, opioid-induced hyperalgesia,
and addiction [5,6]. If opioids are deemed clinically necessary, weak opioids like Tramadol or
Hydrocodone can be used in the initial treatment phase but stronger opioids may be needed with
recalcitrant pain. Regional anesthesia also may play less of a role, as the duration of the local anesthetic
and length of time a catheter can be safely inserted may not provide longer-term analgesic benefit.

3. Integrative Non-Pharmacological Therapies in Pediatric Multidisciplinary Pain Management

Incorporating integrative non-pharmacological interventions into pediatric multidisciplinary
chronic pain management has been demonstrated to be feasible and effective and has become the
gold standard of care [27,37–39]. These techniques aim to modulate psychological factors, improve
coping abilities, and enhance emotional well-being. Specifically, these therapies are thought to target:
cognitions (e.g., modifying the child’s anxious thoughts related to distressing physical sensations),
emotions (e.g., teaching the child emotion regulation strategies and distress tolerance skills to support
reductions in negative emotional/somatic symptoms), behaviors (e.g., decreasing pain avoidance
behaviors and increasing the use of coping skills), and sensory experiences (e.g., directly targeting
pain perceptions through enhanced nervous system inhibitory processes) [37,40]. In contrast to
short-term pharmacological management, which provide patients transitory benefit, integrative
non-pharmacological techniques can lead to long-term results via changes in neural circuits that
regulate habits, affect, and cognitive pain responses [41]. Directly addressing cognitive-affective
processes may increase youths’ coping repertoire of strategies to manage pain (short-term and
long-term), regulate mood, improve psychological well-being and resiliency, and potentially buffer
against opioid misuse.

For the purpose of this review, we focus on four frequently utilized interventions in U.S.
pain clinics, which include three psychologically based interventions: cognitive behavioral therapy,
mindfulness, and medical hypnosis. Acupuncture, an integrative medicine approach widely used
in pain management clinics, is additionally reviewed [39,42–45]. Rehabilitative therapies, including
physical and occupational therapy (PT, OT), are also an important part of the treatment of chronic pain
and are regularly integrated into care to support pain management and increase function [39,46–49].
Of note, rehabilitative therapies are uniquely dependent on the condition being treated (e.g., back pain,
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ankle sprain, complex regional pain syndrome), and as such, a comprehensive review of PT and OT in
pediatric pain was deemed outside the scope of this paper. Overall, there is growing evidence that
integrative non-pharmacological techniques can provide lasting pain management benefits, [37] have
the potential to decrease reliance on opioids [41], and may minimize side effects [50]. Recent evidence
also suggests that interdisciplinary pain management programs can even support effective opioid
weaning among youth with chronic pain [14,51]. The importance of integrating non-pharmacologic
strategies into the care of youth with acute and chronic pain will be explored below. See Appendix A
for a summary of select studies reviewed.

Lastly, it is important to highlight that the integrative non-pharmacological treatments reviewed
below often require significant commitment and effort from both children and families, and while
frequently effective, improvements typically occur over time. Some barriers to implementation include:
patient and family “buy-in” to the proposed treatment; work, family, and scheduling demands;
financial challenges; accessibility of local resources (e.g., no accessible providers trained in a particular
treatment modality); and the general burden of care. Awareness, sensitivity, and attention to such
issues are required on the part of providers to best support patients and families in structuring their
multidisciplinary treatment plan.

3.1. Cognitive Behavioral Therapy

Cognitive behavioral therapy (CBT) is a form of psychotherapy that has empirical support
across a wide range of child, adolescent, and adult populations and is considered an evidence-based
intervention in multidisciplinary chronic pain management [52,53]. CBT is based on the premise
that thoughts, emotions, and behaviors are closely connected, and how one perceives a situation can
significantly influence emotional, behavioral, and physiological responses [54]. When considering
CBT for the treatment of chronic pain, protocols often consist of behavioral strategies that encourage
engagement in normal daily activities (e.g., activity pacing to increase functioning across domains),
cognitive techniques that support challenging and reframing negative “self-talk” statements
(e.g., acknowledging catastrophic pain-related thoughts—“This pain is ruining my life”—and using
evidence to determine more helpful responses—“This pain is bothersome, but I can handle it and
go forward”), and self-regulation skills that help decrease physiological arousal and increase relaxation
and wellbeing (e.g., diaphragmatic breathing, progressive muscle relaxation). Acceptance and
Commitment Therapy (ACT), an extension of CBT, aims to improve functioning by increasing
the ability to act effectively in the presence of pain and distress (i.e., psychological flexibility) [55].
CBT strategies are effective with a wide age range when adapted to the specific developmental level of
the child or adolescent [56].

Of note, in the adult literature, neuroimaging data suggest that cognitive reappraisal of pain,
a central CBT strategy for patients with chronic pain, may impact pain experiences through top-down
processes resulting in increased prefrontal cortex gray matter [57]. CBT has also been linked to
increased activation in the ventrolateral prefrontal and lateral orbitofrontal cortices, providing
additional support for the role of a cortical control mechanism in CBT [58]. Additionally, CBT for
chronic pain has led to changes in somatosensory cortices, potentially reflecting alterations in the
perception of noxious signals (i.e., adaptive responses to pain signals) [57].

3.1.1. Evidence for CBT and Pain Management

There is a strong evidence base for the effectiveness of CBT among adults with chronic pain.
A meta-analysis of 25 randomized controlled trials of CBT for adults with chronic pain noted significant
changes in patients’ reported pain experiences, cognitive coping, and behavioral expressions of pain
as compared to wait list controls [59].

CBT is also the most well-established psychological intervention among youth with chronic
pain [20,60]. A growing evidence base of systematic reviews and meta-analyses have documented
that behavioral and cognitive behavioral interventions can produce a medium to large effect
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on pain outcomes and small effect on disability in chronic pain populations (e.g., headache,
abdominal pain). [37,61,62]. In one strong meta-analytic review of randomized controlled trials
of psychological therapies for the management of chronic pain in children and adolescents, Palermo
and colleagues noted positive effects of CBT on clinically significant pain reduction, with an odds ratio
of 4.13 across 9 studies with 406 participants [61]. Recent research is also beginning to explore various
models of treatment delivery for CBT for chronic pain including online modules [63] and group-based
formats [64,65]. As compared to other evidence-based psychological therapies, CBT is currently the
dominant therapeutic model implemented in both medical and non-medical settings and is viewed as
well accepted by patients and providers alike [60].

3.1.2. CBT Summary

In sum, while additional research is needed (e.g., larger RCTs with varying treatment delivery modes
and monitoring of longer-term follow-up), a growing body of literature demonstrates the efficacy of CBT
protocols for children, teenagers, and adults with chronic pain. This evidence-based treatment is well
accepted by patients and providers and is increasingly available to pediatric patients. Although youth
in more remote areas may have limited access to cognitive behavioral interventions for chronic pain,
the advent of web-based treatments holds promise for reaching a wider pediatric audience [63].

3.2. Mindfulness

Mindfulness has been described as the ability to be aware of the present moment and one’s
experiences (e.g., thoughts, emotions, body sensations) in a purposeful, non-judgmental manner [66].
Research demonstrates associations between mindfulness, psychological and physical well-being,
and improved health outcomes [67–69]. Interventions and training programs targeting the cultivation
of mindfulness (i.e., mindfulness-based interventions; MBIs) have received increasing attention in
pain management in recent years. The primary goal of MBIs is to teach individuals mindfulness via
a series of breathing, meditation, and movement exercises, all of which cultivate present-moment,
compassionate awareness [66,70]. Bringing attention to the present in this manner aims to serve
as a buffer from ruminating on bothersome physical symptoms such as pain, negative cognitions,
and perceived stress that can contribute to the experience of pain [71–73].

Neuroimaging studies in adults have provided further support for the mechanisms by which
mindfulness meditation practice can lead to change. Specifically, regions of the brain associated
with sensory processing and the cognitive modulation of pain (e.g., thalamus, insula, anterior
cingulate cortex, orbitofrontal cortex) [74,75] have high concentrations of opioid receptors, [75,76]
prompting hypotheses that mindfulness practice may modulate the endogenous opioid system [77].
Other neuroimaging research proposes that mindfulness-induced analgesia is due to a more complex
process engaging multiple brain networks and neurochemical mechanisms [78].

3.2.1. Evidence for MBIs and Pain Management

An increasing body of literature has demonstrated that mindfulness interventions are feasible and
efficacious in adult pain populations. Systematic reviews and meta-analyses have documented that
mindfulness-based protocols can significantly improve pain outcomes (e.g., pain severity, interference,
and sensitivity), psychological distress (e.g., depression), and quality of life among adults [79–81].

In pediatric populations, pilot studies have demonstrated initial feasibility and acceptability of
mindfulness-based interventions for children and adolescents experiencing a range of chronic pain
conditions (e.g., musculoskeletal, neuropathic, headache, abdominal pain) [82–84]. These mindfulness
protocols have also garnered preliminary empirical support for their efficacy in improving pain-related
outcomes such as fibromyalgia symptoms, functional disability, cortisol levels, pain acceptance,
and emotional distress among youth with pain symptoms [82–86]. The existing research is promising.
For example, in one pilot randomized trial of a mindfulness-based intervention for female adolescents
with chronic pain, patients reported improvements in coping with pain, and reductions in pre- and
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post-mindfulness session salivary cortisol levels (p < 0.001) [83]. The quality of this research; however,
has varied from randomized controlled trials to pilot studies and is limited in generalizability by small
sample sizes, lack of a control groups, and lack of random assignment [83,86–88].

Given the more robust body of literature supporting the use of mindfulness interventions with
youth to address symptoms of anxiety and depression [89], MBIs have become increasingly popular
and available in recent years. Many schools are beginning to implement skills-based learning for stress
management, including mindfulness, bringing developmentally appropriate adaptations (e.g., teaching
is varied and interactive) of the intervention directly to groups of children with little cost [90]. A recent
well controlled sizable RCT compared the application of mindfulness-based stress reduction (MBSR)
to a health education control group in 300 5th- to 8th-grade students in an urban public school
setting and found significantly lower levels of somatization, depression, negative affect, negative
coping, rumination, self-hostility, and post-traumatic symptom severity (all p < 0.05) as compared to
control [91]. Attention to cultural and developmental aspects of the child and family are important
in the successful implementation of these therapies as well. There is also increasing availability of
mindfulness-based self-administered electronic resources that may help bring this intervention to
the most underserved areas. While free or low cost and easily accessible, there is unfortunately little
evidence yet available on the efficacy of these electronic resources [92].

3.2.2. Mindfulness Summary

Substantive findings support the use of mindfulness interventions among adults with
chronic pain. While preliminary research among pediatric pain populations demonstrates feasibility
and acceptability of MBI’s among youth, further research to investigate adaptations of mindfulness
protocols for children and adolescents with chronic pain is needed. Clinical judgment is recommended
until published research can better guide the use of MBIs among youth with pain. That being said,
mindfulness interventions may be low cost or free adjunctive treatments that have fewer side effects as
compared to pharmacologic interventions.

3.3. Hypnosis

Hypnosis is another integrative non-pharmacological treatment increasingly used in
multidisciplinary pain management. Hypnosis has been defined as a state of attentive and
receptive concentration generating changes in individuals’ experiences of themselves and their
environment [93,94]. While hypnosis usually (but not always) involves relaxation, [95] this treatment
modality differs from mindfulness meditation in the thoughtful and deliberate use of therapeutic
suggestions to facilitate change in a targeted domain (in the case of hypnotic analgesia, the patient’s
sensory experience) [40].

Similar to the impact of opioids on the brain, hypnotic analgesia is hypothesized to enhance nervous
system inhibitory processes that attenuate pain experiences [96] through a variety of brain areas involved
in pain processing (for a detailed review, see Jensen and Patterson, 2015) [97]. Neuroimaging studies
in adults conducted during hypnotic experiences have noted significant signal changes associated with
sensation and perception (e.g., primary somatosensory cortex, thalamus, insula), as well as in sensorimotor
integration pain systems (e.g., supplementary motor cortex) [97–99].

3.3.1. Evidence for Hypnosis and Pain Management

There is a growing evidence base supporting the efficacy of hypnotically induced analgesia,
identifying medical hypnosis as a “well established treatment” for pain in adult populations [100,101].
A meta-analysis investigating hypnosis for acute and chronic pain management found that for 75% of
patients across studies (18 studies; n = 933) hypnosis provided substantial pain relief and was shown
to be superior to non-hypnotic psychological interventions [52].

While there is a significantly smaller pediatric research base, extant controlled studies indicate
positive results for pain reduction using this treatment modality among pediatric populations.
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Supportive findings for pain reduction have been noted in youth undergoing surgery, cancer patients,
and young people diagnosed with irritable bowel syndrome (IBS) [102–105]. In one noteworthy
randomized controlled trial of hypnosis for children with functional abdominal pain or IBS, hypnosis
was demonstrated as highly superior to standard medical therapy in reducing both pain frequency
and pain intensity (p < 0.001) [104]. Additionally, one recent randomized controlled trial examined
self-hypnosis training for 22 self-selected adolescents hospitalized for the Nuss procedure [35].
The results of this study indicated that in addition to better pain control, self-hypnosis training
was associated with use of fewer milligrams per hour of morphine equivalents throughout a
patient’s five-day hospitalization (p = 0.005). A smaller and earlier study exploring this same
procedure (five treatment patients and five control patients) noted no significant difference between
opioid use in these two groups, but did document a shorter hospital stay for adolescents in the
self-hypnosis group [95]. Numerous uncontrolled trials report results that trend in a positive direction
including additional trials of hypnosis for abdominal pain, cancer, headaches, and juvenile classic
migraine [106–109].

National training for pediatric hypnosis exists to teach providers across disciplines
(e.g., physicians, psychologists, nurses, child life specialists) to use hypnosis tools and integrate them
into clinical practice. In-person provider training with a child and adolescent focus is recommended
before implementing this modality. Notably, in many geographic locations, patients may not have
access to a provider trained in pediatric hypnosis.

3.3.2. Hypnosis Summary

Like mindfulness-based interventions, hypnosis is a well-established integrative
non-pharmacological intervention for chronic pain management among adults [100], and there
is a smaller but growing research base for pediatric pain management and hypnosis [103,104].
While preliminary evidence is promising, more research will be necessary before providers can
confidently assert that hypnosis aides in pain management in pediatric populations.

3.4. Acupuncture

Acupuncture is an ancient medical procedure that has been practiced in China and other East Asian
countries for over 2000 years. The technique involves the placement of small needles at various locations
in the body. Traditional explanations suggest that acupuncture works by activating and engaging
movement in the body’s own energy resources, termed “Qi” [110]. Traditionally, acupuncture has been
employed for the prevention of disease, as well as an early intervention in emerging illness. As an adjunct
to current medical practice, acupuncture is often employed late in the course of illness (e.g., to assist
with pain, loss of function), as well as to support withdrawal from opioid therapy. Related therapies
include electroacupuncture, acupressure, moxibustion (i.e., burning of an herb near an acupoint to create
local warming), laser stimulation of acupoints, and non-invasive stimulation of acupoints utilizing a
transcutaneous electrical nerve stimulator (TENS, referred to as TEAS).

Studies exploring the mechanisms of action involved in acupuncture to better understand how
acupuncture can lead to improvements in symptoms such as pain and withdrawal have focused
on several areas. First, fMRI studies have demonstrated that acupuncture can lead to changes in
brain blood flow, including the activity of the default mode network (DMN), and normalization of
activity in areas of the limbic system often referred to as the “pain matrix” (e.g., insula, anterior
cingulate gyrus, prefrontal cortex) [47,111,112]. Other work has shown that acupuncture can stimulate
endorphin release in the central nervous system [113]. Research has not elucidated exactly how the
needling procedures lead to these changes in brain activity; however, one possible explanation suggests
activation of the cholinergic anti-inflammatory pathway—a neural pathway that modulates the body’s
immune response to injury [114,115].
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3.4.1. Evidence for Acupuncture and Pain Management

In 1997, the NIH conducted a Consensus Meeting, where studies of acupuncture were reviewed by
an expert panel. It was determined that sufficient evidence was present to recommend acupuncture for
the treatment of adult postoperative pain, postoperative dental pain, and nausea and vomiting [116].
Other promising indications included the treatment of addiction. Since that time, multiple clinical
studies have demonstrated that acupuncture was efficacious in the treatment of chronic back pain,
headaches, and osteoarthritis among adults [117–119].

Pediatric applications have centered on the use of acupuncture for both acute and chronic
pain [120]. Of particular relevance, research has demonstrated that acupuncture can decrease acute
postoperative pain among pediatric populations. In a prospective randomized controlled study, Lin
and colleagues found that acupuncture led to a statistically significant reduction in pain and agitation
(p < 0.001) among 60 children undergoing bilateral myringotomy and tympanostomy compared to a
control condition [121]. Additionally, fewer youth required additional analgesia in the acupuncture
versus control condition. In another randomized controlled trial, acupuncture led to significantly less
pain (p < 0.001) following tonsillectomy compared to a sham acupuncture condition [122].

Acupuncture treatment may also be useful in reducing opioid-related withdrawal symptoms
among pediatric populations. In a randomized controlled trial to treat Neonatal Abstinence Syndrome,
acupuncture led to a shorter duration of morphine treatment (28 days vs. 39 days in the control group;
p = 0.019) and hospital stay (35 vs. 50 days in the control group; p = 0.048) [123]. Another study
demonstrated that a course of acupuncture was helpful in supporting infants wean off a high dose
opioid infusion in the intensive care unit [43].

Several randomized studies have explored in more detail the effect of acupuncture on pediatric
chronic pain. Gottschling and colleagues performed a randomized trial using laser acupuncture,
a non-invasive type of acupuncture, with 43 children who suffered from either migraine or tension
type headache. The mean number of headaches per month decreased by 6.4 days in the group which
received acupuncture treatment, and by 1 day in the placebo group (p < 0.001). Secondary outcomes of
headache severity likewise decreased and were statistically significant at all time points [124].

In a small randomized controlled trial comparing acupuncture with sham acupuncture,
14 adolescents with pelvic pain due to endometriosis experienced a 4.8 (SD 2.4) point reduction
in pain (on an 11-point numeric rating scale) after 4 weeks, which differed significantly from the
control group who experienced an average reduction of 1.4 (SD 2.1) (p = 0.004). Reduction in pain
was found to persist six months post-intervention; however, after four weeks the differences were
not clinically significant, suggesting continued acupuncture may be necessary for a more prolonged
therapeutic effect [125].

3.4.2. Acupuncture Summary

Acupuncture appears to be an effective integrative non-pharmacological therapy in the
management of acute postoperative pain and neonatal abstinence syndrome, and there is some
preliminary evidence for chronic pediatric pain. Additional basic and clinical research is needed to
adequately characterize the mechanisms of acupuncture and clinical effects on pain and withdrawal
symptoms in pediatric populations. Given that acupuncture has been shown to be a well-tolerated
and acceptable intervention among youth, feasible to implement in clinics, and has a low side effect
profile, it should be considered for incorporation into multidisciplinary analgesia for youth with acute
and chronic pain.

4. Intensive Interdisciplinary Pediatric Pain Rehabilitative Programs

As described above, the primary goal of pediatric pain management is functional restoration
in concert with the management of discomfort. When multimodal analgesia and multidisciplinary
outpatient care have not successfully met these goals, some youth are referred to comprehensive
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interdisciplinary pain programs. Interdisciplinary care involves “multimodal treatment provided by
a multidisciplinary team collaborating in assessment and treatment using a shared biopsychosocial
model and goals” [11]. This interdisciplinary approach involves escalation of intensity and quantity of
standard therapies to better meet the need for this vulnerable population.

Intensive interdisciplinary pain treatment (IIPT) programs are becoming a popular treatment
choice for children with chronic pain who exhibit significant functional disability and are unable to
progress in an outpatient setting or for those who lack the proper resources in their local environment.
IIPT involves patient and family participation in either an inpatient or outpatient day hospital setting
with coordinated interventions among at least three disciplines including pain or rehabilitation
physicians, psychologists, and physical and occupational therapists [38]. Logan et al. performed
a longitudinal case series of 56 patients ages 8 to 18 suffering from Complex Regional Pain Syndrome
(CRPS) and showed that an IIPT program led to improvements in functional disability, pain symptoms,
medication use, and emotional functioning (all p < 0.01) [126]. Simons et al. showed that IIPT
was superior to outpatient treatment with significantly larger improvements in functional disability,
pain-related fear, and readiness to change among children with chronic pain [127]. Of note, Bruce et al.
demonstrated that patients in a three-week IIPT program who were receiving opioids were able to be
weaned off these medications and remained opioid-free at the 3-month follow-up [51]. While these
results are promising, these studies require further investigation and corroboration. In the United States,
11 pediatric pain centers exist that offer this high level of coordinated treatment, varying in treatment
duration (2–12 weeks) and daily treatment components [128].

5. Discussion

This article provides an overview of a multidisciplinary pain management approach for pediatric
patients with acute and chronic pain, and highlights the evidence base of commonly utilized
integrative non-pharmacological therapies for the treating pediatrician, primary health care pediatric
provider, or non-pain pediatric specialist. The review explores a topic that is often overlooked
in the medical literature, resulting in a noteworthy gap of knowledge among many providers
caring for pediatric patients with complex medical and pain conditions. As such, this review aims
to further inform providers about multidisciplinary pain management and highlight the role of
integrative non-pharmacological therapies in medically complex situations by summarizing and
synthesizing relevant literature. Currently, many patients often receive a medical cocktail including
opioids, benzodiazepines, gabapentinoids, and other medications for pain management. The early
incorporation of the integrative non-pharmacological therapies reviewed in this paper may help in
lowering the doses of medications needed to attain comfort for this young and vulnerable population.
Of note, there is preliminary evidence that some of the integrative non-pharmacological therapies
reviewed, specifically hypnosis and acupuncture, may decrease the need for opioid therapy in inpatient
populations (e.g., Nuss procedure, neonatal abstinence syndrome). While additional research is needed
to explore the efficacy and generalizability of these results, these studies are encouraging and suggest
that practitioners should specifically consider incorporating multidisciplinary pain management
strategies where possible and feasible for patients for whom prolonged opioid therapy is being
considered or prescribed for acute or chronic pain.

Additionally, many of the integrative non-pharmacological therapies reviewed consist of teaching
skills that are applicable beyond an individual pain episode. The patient is taught to implement pain
management skills themselves, which may increase the patient’s personal efficacy, coping resources,
and overall resilience. These integrative non-pharmacological therapies can provide effective pain
relief and give patients the feeling that they are able to have some “control” over a difficult pain
management problem. Through increased knowledge and familiarity with these therapies and
multidisciplinary pain management, the general pediatric practitioner is better equipped to help
pediatric patients feel empowered to explore evidence-based integrative non-pharmacological options,
creating an integrative process of care that is holistic, safe, and effective.
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Limitations

Although this paper is not a formal systematic review, it provides a thorough review of the
literature that may be most pertinent to our intended audience—the general pediatric practitioner.
The data base for the therapies described above in pediatric pain is still in its infancy, and therefore, few
RCT’s exist within several the integrative non-pharmacological topic areas described (see Table A1).
In addition, the heterogeneity of study population and design precludes a systematic comparison that
would be of value to the general reader. In some instances, there was no pediatric data available on a
particular topic. While mechanisms of action may differ between adult and pediatric populations due
to developmental effects, adult data was reviewed where it was available and felt to contribute to an
understanding of a mechanism of action of the therapy.

6. Conclusions

Multidisciplinary pain management, including pharmacological and integrative
non-pharmacological therapies, has been demonstrated to be efficacious in the treatment of
both acute and chronic pain. Pharmacological interventions include opioids and opioid-sparing
agents that target specific aspects of the nociceptive and neuropathic pain physiology. Simultaneously,
integrative non-pharmacological interventions such as CBT, MBIs, hypnosis, and acupuncture
target the cognitive-affective and physiologic components of the pain experience, and support the
cultivation of coping tools that can lead to long-term improvements in pain, psychological functioning,
and quality of life. Given extant research, the incorporation of multidisciplinary pain management
treatment including both multimodal pharmacological and integrative non-pharmacological therapies
is recommended early in the process of caring for youth experiencing acute and chronic pain.

Suggested future directions include performance of larger pediatric trials across integrative
non-pharmacological pain interventions, assessing the potential synergistic nature of combined
integrative non-pharmacological therapies, and conducting further research on the transition from
acute to chronic pain management. It is also recommended that studies more directly explore the
associations and effects of multidisciplinary treatment on the necessity for and use of opioid therapies
in pediatric pain, especially in chronic pain management, and on the possible utility of these therapies
in weaning from opioids and other therapies. Overall, additional societal resources are urgently
needed to increase availability of multidisciplinary pain management services to all youth impacted
by acute and chronic pain.
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Abstract: As awareness increases about the side effects of opioids and risks of misuse, opioid use
and appropriate weaning of opioid therapies have become topics of significant clinical relevance
among pediatric populations. Critically ill hospitalized neonates, children, and adolescents routinely
receive opioids for analgesia and sedation as part of their hospitalization, for both acute and chronic
illnesses. Opioids are frequently administered to manage pain symptoms, reduce anxiety and
agitation, and diminish physiological stress responses. Opioids are also regularly prescribed to youth
with chronic pain. These medications may be prescribed during the initial phase of a diagnostic
workup, during an emergency room visit; as an inpatient, or on an outpatient basis. Following
treatment for underlying pain conditions, it can be challenging to appropriately wean and discontinue
opioid therapies. Weaning opioid therapy requires special expertise and care to avoid symptoms of
increased pain, withdrawal, and agitation. To address this challenge, there have been enhanced efforts
to implement opioid-reduction during pharmacological therapies for pediatric pain management.
Effective pain management therapies and their outcomes in pediatrics are outside the scope of this
paper. The aims of this paper were to: (1) Review the current practice of opioid-reduction during
pharmacological therapies; and (2) highlight concrete opioid weaning strategies and management of
opioid withdrawal.

Keywords: opioid therapy; weaning of opioids; withdrawal; assessment of withdrawal

1. Introduction

There is growing public concern regarding the use and risks related to prescription opioid
therapy [1]. Historically, opioid therapy has been a central component to clinical pain management
in most pediatric hospitals. Opioids are frequently prescribed for the management of pain related
to acute conditions, as well as for sedation and management of agitation among patients receiving
intensive care. Research in both adults and children has demonstrated that opioids are effective and
potent in the acute management of pain [2,3]. Opioids increase descending modulation, and reduce
descending facilitation in pain pathways of the central nervous system [4]. Opioids also target affective
centers of the brain that impact emotional states, which can alter pain perception [5].

With long term use, however, physiological dependence and tolerance increase due to
internalization of receptors and other adaptive processes [6]. Efficacy of clinical pain control
decreases requiring increasing doses of analgesic agents, corresponding to increases in side effect
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profiles [6]. The range of side effects include respiratory depression, constipation, cognitive
dysfunction, and psychiatric comorbidities such as anxiety and depression [7–10]. Additionally,
chronic opioid use can lead to physical tolerance and dependence, and carries the risk of addiction [11].
Opioid use can also have the unexpected result of increased sensitization to pain (i.e., opioid induced
hyperalgesia), though this is a rare phenomenon [12].

Understanding the appropriate use and side effect profiles of opioids, and effective tapering
strategies, is vital to delivering safe pain management to pediatric patients. A search in Pubmed was
performed on the following topics in both pediatric and adult literature: Opioid dependence, tolerance,
withdrawal, and weaning from 2000 to 2018. Articles focused on pediatric data were chosen. Adult
data was reviewed and utilized when pediatric data was lacking. Where data was pediatric-focused,
specific references were made in the text. All other references refer to adult data.

The aims of this paper were to: (1) Review the current practice of opioid-reduction during
pharmacological therapies; and (2) highlight concrete opioid weaning strategies, and management of
opioid withdrawal. We reviewed and defined opioid dependence, withdrawal, tolerance and addiction,
assessment of opioid withdrawal utilizing age appropriate withdrawal scales, and utilization of wean
strategies and pharmacological aids to assist in safe reduction in therapy. This article did not address
the use of opioids for pain management specifically or aim to assess pain management outcomes of
opioid therapy.

2. Opioid-Reduction Weaning Protocols in Pediatric Patients

Effective medical management of patients receiving opioids can be addressed by appropriate
assessment of pain, an accurate understanding of opioids and related side effects and withdrawal,
and implementation of opioid reduction strategies including opioid weaning protocols and
opioid-sparing adjuvants. Opioid withdrawal may occur in 0–100% of children who are exposed to
opioids. Prevalence ranged from 45 to 86% in one recent review [13], while in another study 68% of
patients experienced withdrawal [14].

Pediatric weaning protocols are highly variable. In a recent survey of pediatric healthcare
providers, only 27% of respondents utilized a written protocol for opioid tapering, 22% consulted a
pain management team regarding weaning of opioids, and the majority seldom or never consulted a
pharmacist [15]. In another survey of pediatric congenital heart disease centers, only 25% of sites used
a standardized clinical pathway when weaning opioid medications [16]. In the RESTORE study—a
randomized controlled multicenter study of protocolized sedation of 1225 pediatric patients—Curley
et al. demonstrated that the use of protocolized weaning of opioid medication was associated with
shorter durations of opioid treatment (9 vs. 10 days, p = 0.01), and more study days spent in the calm
and awake states (86% vs. 75%, p = 0.004) [14].

Common management strategies described in small pediatric studies include the use of
methadone, addition of alpha 2 agonists, and protocolized reduction in dosing [17]. The most common
weaning strategies involved decreases of 10–20% per day [13]. Identification of high-risk patients can
help prevent iatrogenic withdrawal [18]. These include young age, pre-existing cognitive impairment,
higher mean preweaning opioid dose, duration of opioid treatment, use of three or more sedative
medications, and higher nurse to patient ratio.

The developmental aspects of opioid therapy deserve some consideration. The endogenous
opioid system is highly expressed by developing neural cells, and can influence both neuronal as well
as glial maturation [19]. While opioids do not directly trigger maturational events, they modulate
ongoing cellular processes. These potentially detrimental effects must be balanced against the effects
of untreated pain and physiologic stress, which have been associated with adverse outcomes and may
also affect subsequent development [20], as well as ongoing clinical care of critically ill children [21].
Research on long-term neurocognitive effects of opioids on children is limited, and confounded by
multiple co-existing morbidities [22].
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The use of synthetic or short acting opioids may cause greater tolerance in preterm and term
neonates. For example, patients receiving fentanyl while on extracorporeal membrane oxygenation
(ECMO) require longer durations of opioid weaning compared to neonates who have received
morphine during their treatment [23]. Additionally, neonates have immature kidney and liver functions
leading to the accumulation of morphine metabolites, notably morphine-3-glucuronide, which can
lead to antagonism of analgesia, as well as morphine-6-glucuronide, which is a more potent analgesic
in comparison to morphine and may lead to excessive sedation [24].

Therefore, the treating physician must be aware of developmental concerns from pharmacokinetic
to pharmacodynamic perspectives, as well as the developmental needs of the child from a neurological
and psychological perspective at each phase of the treatment, and weaning processes. The use of
appropriate and well timed adjuvant therapies, both pharmacological and nonpharmacological, may
help minimize the need for sedatives and analgesics at various stages of the treatment process [25].

3. Opioids and Common Side Effects

The mechanisms of opioid analgesia include inhibiting the transmission of noxious input from the
periphery to the central nervous system, and facilitating the descent of the inhibitory system that can
decrease noxious input and affective modulation [26,27]. While opioids are very effective at the acute
management of pain, some pediatric patients develop physiologic dependence or withdrawal following
as little as seven days of opioid therapy [28]. Tolerance and addiction are other potential physiological
effects of opioids. See Table 1 for a summary of potential physiological effects described below.

Table 1. Summary of physiological effects [29–31].

Term Definition Causative Mechanism

Dependence
A physiologic and biochemical adaptation of

neurons such that removing a drug precipitates
withdrawal or abstinence syndrome

Activation of second-messenger
protein kinases; changes in

neurotransmitter levels; changes
in neuronal networks

Withdrawal
A clinical syndrome that manifests after

stopping or reversing a drug after prolonged
exposure to that drug

Superactivation of AC; opioid receptor
coupling to Gs protein; activation of

excitatory amino acid receptors

Tolerance
Decreasing clinical effects of a drug after

prolonged exposure to it
Upregulation of the cAMP pathway;
desensitization of opioid receptors

Addiction

A chronic, relapsing syndrome of psychological
dependence and craving a drug for its

psychedelic, sedative, or euphoric effects;
characterized by compulsion, loss of control,

and continued use of a substance
despite harmful effects

Activation of dopaminergic reward
systems in nucleus accumbens;

mechanisms associated with
tolerance and dependence

3.1. Dependence and Withdrawal

Dependence is an involuntary physiological response that occurs when there is an adaptation
to the opioid, which is manifested by withdrawal symptoms when the opioid is abruptly
discontinued [30,32]. Common neurologic signs of dependence in children include anxiety, agitation,
grimacing, insomnia, increased muscle tone, abnormal tremors, and choreoathetoid movements.
Gastrointestinal symptoms include vomiting, diarrhea, and poor appetite, while autonomic signs
include tachypnea, tachycardia, fever, sweating, and hypertension [21].

In children, there are still many unanswered questions regarding the long term effects of opioid
tolerance and withdrawal [33]. Sirnes et al., in a preliminary study, found that school-age children
who had been exposed to prenatal opioids, showed Functional Magnetic Resonance Imaging (fMRI)
changes and possible impaired executive function task performance [34]. Although some preliminary
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animal data suggests that there may be a faster onset of dependence in younger rats, it is unclear
whether this applies to pediatric patients, and more studies are needed in this area [21].

The onset of withdrawal is dependent on the characteristics of the opioid the child was exposed
to. For shorter acting opioids, such as oxycodone or hydrocodone, the symptoms may start as soon as
12 h after the last dose and peak over the next one or two days. In contrast, when stopping a longer
acting opioid such as methadone, the signs of withdrawal may not be seen for more than 24 h and can
last up to 10 days [35].

Studies have shown that children at increased risk of iatrogenic withdrawal syndrome include
those who are less than six months old, have had a higher cumulative opioid dose or longer duration
of exposure, have been exposed to three or more sedative classes (e.g., opioids, benzodiazepines,
dexmedetomidine, and ketamine), or have a pre-existing cognitive impairment [18]. Of note,
in neonatal abstinence syndrome, newborn infants may be dependent on opioids or benzodiazepines
due to in-utero exposure. Following birth, they must be closely observed for signs of withdrawal,
and treated as appropriate [18].

In older children, symptoms of delirium—a neurocognitive disorder due to a somatic illness or
its treatment—can mimic those of withdrawal such as tachycardia, tachypnea, agitation, irritability,
muscle tension, and sleep disturbances [36]. Children who are critically ill or in the Intensive Care
Unit (ICU) are at risk of delirium secondary to the multiple sedative agents used, the severity of illness,
changes in metabolic dysfunction or infection. Environmental factors such as changes in sleep can be
additive [37,38]. One study found that children who received benzodiazepines were at a five-times
greater risk of developing delirium than those that did not receive benzodiazepines [39]. Several
delirium scoring tools have been developed, such as the Pediatric Confusion Assessment Method for
ICU in children over five years of age (modified version of the adult assessment tool) [37]. Several
symptoms of delirium such as tachycardia, tachypnea, and agitation are scored on both the withdrawal
and delirium scales making definitive diagnostic determination difficult. Appropriate treatment of
delirium may include, but is notlimited to, the treatment of any underlying withdrawal.

3.2. Tolerance

Tolerance is a state of physiological adaptation that occurs after prolonged exposure to an opioid.
With tolerance, the patient requires progressively larger doses of the opioid to achieve the same
effect. Complex intracellular neural mechanisms, including opioid receptor desensitization and
down-regulation, are believed to be key mechanisms underlying opioid tolerance [40]. Tolerance
can occur as soon as three days after opioid exposure [41]. In critically ill children, the effects can
be profound. One multicenter study found that 16% of mechanically ventilated children required
doubling of their opioid doses after seven days, and 20% doubled their requirement after 14 days [42].
In spite of potentially rapid development of tolerance in the pediatric population, especially in the
case of life-limiting illnesses such as oncologic conditions or other severe illnesses, the rapid escalation
and resultant tolerance to keep severely ill pediatric patients comfortable is often justified. [43,44].

3.3. Opioid Induced Hyperalgesia

Research has shown that the administration of higher doses of opioids over longer periods of
time does not always lead to improved pain control, rather it can result in hyperalgesia. A recent study
found that the regular use of opioids for more than 90 days led to increased pain sensitivity [45].
The exact mechanisms by which patients developcentral sensitization found in opioid induced
hyperalgesia is still unknown, but possible contributing factors include characteristics of the opioids
being used, changes in corticotrophin releasing factors, suppressed reuptake or increased release of
excitatory neurotransmitters, changes in glial cells, and genetic variability [46,47]. Opioid induced
hyperalgesia (OIH) is less commonly addressed in pediatric literature. One case report from 2012
noted the development of OIH in a nine year-old receiving opioids for flare of polyarticular juvenile
idiopathic arthritis. The child was treated by stopping the opioid. Subsequently, pain and hyperalgesia
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decreased [48]. Treatment for OIH often involves the reduction or elimination of the opioid to monitor
for resolution of symptoms. Ongoing adult research is evaluating ketamine and methadone, which
have NMDA receptor antagonist activity, to determine if these medications decrease the likelihood of
developing OIH or help resolve symptoms [12].

3.4. Addiction

Chronic opioid use also has the potential to lead to addiction. Addiction, as defined by the
American Pain Society and the American Society of Addiction Medicine, is a chronic neurobiological
disease with genetic, psychosocial, and environmental factors contributing to its development and
presentation [31]. Addiction is characterized by the inability to consistently abstain from an addictive
stimulus, impairment in behavioral control, craving, diminished recognition of significant problems
with one’s behaviors and interpersonal relationships, and a dysfunctional emotional response.

Research has demonstrated that approximately one in four adults receiving chronic opioid
therapy in a primary care setting suffers from opioid addiction [49–51]. To our knowledge, there are
no published data detailing rates of opioid addiction among youth. Interestingly, in a Canadian study
examining methadone maintenance therapy, initial age of opioid use was associated with increased
physical and psychological comorbidities. Individuals with an age-of-onset of opioid use younger
than 18 years were found to be at higher odds of having a physical or psychiatric comorbid disorder,
compared to individuals with an age-of-onset of 31 years or older [52]. Future research should explore
rates and risk factors of opioid addiction among pediatric populations, as well as risk factors for
addiction. Appropriate treatment of comorbid disorders in patients who are being considered for
opioid therapy is recommended to minimize the risk of opioid addiction.

4. Assessment of Opioid Withdrawal

Assessment of opioid withdrawal is central to developing and applying effective opioid-reduction
during pharmacological treatments. A number of scales have been developed to help providers
distinguish between signs of neonatal withdrawal and iatrogenic withdrawal, and to help determine
when treatment might be required. The Finnegan neonatal abstinence scale, and its recent modification,
allows clinicians to accurately assess clinical symptoms of neonatal withdrawal [53]. Scores >8 indicate
the necessity for further evaluation for treatment.

The Withdrawal Assessment Tool-1 (WAT-1) scores youth on symptoms of withdrawal including
tremors, increased muscle tone, repetitive movements, loose stools, and vomiting. This tool was
originally validated for children six months to eight years of age [32]; however, more recent studies
have found WAT-1 to be reliable for youth up to 17 years of age [54].

The Sophia Observation withdrawal Symptoms scale scores infants and children three months or
older on withdrawal symptoms within a four-hour period. Scores >4 should be evaluated further for
withdrawal. This scale was found to have a sensitivity of 83%, and specificity of 95% in critically ill
children in the Pediatric Intensive Care Unit (PICU) [55]. Only the Sophia Observation withdrawal
scale and WAT-1 have been specifically developed to evaluate iatrogenic withdrawal in a range of ages
and settings [54].

5. Opioid Weaning Treatments

Although there is no certainty about whether an individual patient will experience symptoms
of withdrawal, some general guidelines are helpful for the clinician to consider in developing an
individualized opioid-reduction program.

For opioid therapy lasting less than seven days, no gradual reduction in dose is necessary as
patients are at a lower risk of withdrawal. The opioid infusion may be discontinued without a taper,
and patients should be monitored for signs and symptoms of withdrawal. Additional factors placing a
patient at increased risk for withdrawal following opioid therapy lasting less than seven days include
higher cumulative dose of opioids and prior exposure to opioids.
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When opioid therapy has been delivered for more than seven days, or symptoms of withdrawal
are present, gradual opioid weaning is usually necessary. Opioid weaning protocols aim to gradually
decrease plasma concentrations of the drug to prevent symptoms of opioid withdrawal syndrome.
As no definite outcome-based evidence exists to support an ideal weaning protocol, therapy should be
based on the individual treatment response, and should consider the length of opioid exposure and the
total daily opioid dose (TDD) [56]. One suggested weaning schedule is to decrease the TDD by 10–20%
everyday, while monitoring for signs and symptoms of withdrawal. Oral morphine, methadone,
clonidine, and transdermal fentanyl have all been used in opioid weaning programs.

Methadone is often the most suitable medication for weaning due to the long half-life and
convenience of oral dosing [57,58]. To account for cross tolerance, the converted methadone dosage
may need to be reduced by 30–50%. The total daily dose of methadone is then divided into four
equal doses to be given every 6 h (q6hr). Initial q6hr dosing is for 24 h only—this is functionally a
“loading dose” to rapidly increase serum levels of methadone. Due to the long half-life of methadone,
the dosing interval will change to every 12 h after the initial 24 h period, with close observation for
possible sedation. Once a steady state is reached, methadone can then be tapered by 10–20% every
other day, observing for symptoms of withdrawal. Of note, methadone is not suitable for children
with prolonged QT corrected (QTc). A baseline EKG is recommended prior to initiating therapy with
methadone. In these critically ill children, the TDD of their current opioid may be decreased by 10–20%
daily until the wean is accomplished, or the patient may be transitioned to another oral or intravenous
opioid (e.g., morphine, hydromorphone). See Table 2 for sample opioid weaning schedules.

Table 2. Sample Opioid Weaning Schedules.

Weaning schedules

IV morphine dose Methadone total daily dose

<0.05 mg/kg/h 0.3 mg/kg/day
0.05–0.1 mg/kg/h 0.4 mg/kg/day
0.11–0.2 mg/kg/h 0.6 mg/kg/day
0.21–0.4 mg/kg/h 0.8 mg/kg/day

>0.4 mg/kg/h 1 mg/kg/day

IV fentanyl dose Methadone total daily dose

1 μg /kg/h 0.05 mg/kg/day
2 μg/kg/h 0.1 mg/kg/day
3 μg/kg/h 0.15 mg/kg/day
4 μg/kg/h 0.2 mg/kg/day

Transitioning to enteral methadone should be considered as early as clinically feasible.
The bioavailability of enteral methadone is 75–80% that of intravenous methadone, thus it is not
usually necessary to adjust dosing for this difference. If converting from high doses of opioid infusions,
it is recommended that intravenous infusions be tapered to lower doses (e.g., ≤0.2 mg/kg/h morphine
equivalent) before transitioning to methadone.

When weaning patients from opioids, withdrawal and related symptoms often occur and can be
distressing for children. Clonidine can be useful in treating these symptoms of opioid withdrawal.

Duffet et al. performed a prospective randomized control trial (RCT) on 50 pediatric patients
undergoing reduction of opioid therapy and studied the use of parenteral clonidine 5 μg/kg,
administered every 6 h [59]. No significant effect on withdrawal symptoms was observed. Thirteen
patients experienced hypotension or bradycardia requiring intervention; however, the relationship to
the study group was unclear.

The use of clonidine as a prophylactic for withdrawal syndromes was studied in 10 consecutive
patients undergoing single-state laryngotracheal reconstruction [60]. No significant side effects were
noted. A study of plasma concentrations of whole vs. cut patches showed that the delivered dose from
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whole patches was found to be 7 ± 1.7 μg/kg/day (plasma concentration 0.55 ± 0.3 ng/mL), while cut
patches delivered a lower dose but with increased variability, 6.4 ± 3 μg/kg/day (plasma concentration
1 ± 1.1 ng/mL) [61]. A recent review suggested that, while oral and transdermal clonidine have a
potential role in the management of sedation and withdrawal in critically ill infants and children,
and were relatively well tolerated, the use of cut transdermal patches should be avoided [62]. Further
prospective studies were recommended. No data exists on the weaning of clonidine dose following
its use as an adjuvant for opioid withdrawal [53]. The recommendations noted below are a result of
developed clinical practice at our institution.

Sample Clonidine Dosing and Weaning Schedule

1. Start with clonidine 4–8 μg/kg/day oral (per os (PO)) divided every 4 h. If not taking oral intake
(nil per os (NPO)), give clonidine 1 μg/kg IV q4h.

2. Concurrently initiate opioid weaning by reducing daily opioid dose by 5–10% of baseline dose.
3. After 48 h on oral or parenteral clonidine without adverse blood pressure effects, convert to

clonidine patch 5–10 μg/kg/day, rounding up or down to nearest 50 μg increment.
4. The minimum patient weight for patch use is typically about 5 kg. Although doses as high as

2 μg/kg may be tolerated, the physical patch size makes it difficult to use in smaller children.
Therefore, for children ≤5 kg, use oral or intravenous (i.v.) clonidine.

5. Once ready to wean, reduce the clonidine patch size by 50 μg/day two times a week until the
dose is reduced to the 100 μg/day patch size for children >10 kg, or 50 μg/day patch size for
children <10 kg. Then leave this last patch on for 14 days and discontinue afterwards.

6. Clonidine weaning may occur concomitantly with opioid weaning, provided the opioid parenteral
morphine equivalent dose is less than 0.3 mg/kg/day.

For excessive withdrawal (WAT-1 > 3), the total as needed (pro re nata (PRN)) morphine
requirement may be added to the daily methadone dose, and the taper resumed once symptoms
are controlled consistently. For excessive sedation, a dose of methadone should be held, and the total
daily methadone dose decreased by 10–20%. Ondansetron 0.1 mg/kg up to 4 mg every 6 h may be used
to treat nausea related to withdrawal [63]. Patients should be assessed for QT prolongation, particularly
if other QT-prolonging medications are being used [64]. Co-administration of benzodiazepines with
opioids is frequently practiced in the context of intensive care sedation or in acute postoperative pain
management settings. When discontinuation is planned, the benzodiazepines may need concurrent
weaning, often alternating with the opioid wean, as described in a recent review by Fenn et al. [13]. Care
should be taken due to the risk of over sedation when opioids and benzodiazepines are co-administered.
Conversely, when benzodiazepines are reduced rapidly, withdrawal, agitation, and other potentially
life-threatening side effects such as seizures may occur. The use of a flexible patient-centered approach
is important where weaning of multiple medications is needed [65].

6. Adjuvant Therapies for Opioid Reduction Therapy

When implementing opioid-reduction pharmacological treatments, adjuvant therapies are
regularly considered for possible integration into treatment regimens. Adjuvant analgesics
target specific aspects of nociceptive and neuropathic pain physiology, reducing pain and opioid
consumption [25]. Nociceptive analgesics include acetaminophen, non-steroidal anti-inflammatory
drugs (NSAIDS), and glucocorticoids. Neuropathic analgesics commonly include gabapentinoids,
lidocaine, ketamine, alpha-2-agonists, and rare use of tricyclic antidepressants and serotonin and
norepinephrine reuptake inhibitors. Low dose ketamine may be helpful as an adjuvant to assist in
weaning off opioid therapy [66].

Cannabidiol (CBD) is another adjuvant therapy that is increasingly considered for chronic pain
management treatments. CBD is one of the active cannabinoids identified in cannabis. CBD does not
appear to have the hallucinogenic/intoxication side effects of another major component of cannabis,
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tetrahydrocannabinol (THC) [67]. Randomized controlled studies are needed to further examine the
efficacy of medical cannabis and its potential use in opioid weaning therapy.

Integrating adjuvant therapies with nonpharmacological therapies such as cognitive behavioral
therapy, mindfulness, hypnosis, and acupuncture is commonly employed during opioid-reduction
pharmacological treatments to optimize patient comfort, functional well-being, and quality of
life. Consultation with a pain management specialists can facilitate this integrative opioid
reduction approach.

7. Conclusions

Opioid use has risen significantly in the past two decades. Although opioids are an effective
means of managing acute pain, risks associated with opioids are plentiful and may outweigh such
benefits, especially when treating chronic pain. Having an accurate understanding of opioid-related
side effects, age appropriate tools for assessment of withdrawal, and opioid reduction strategies, may
help to minimize symptoms of withdrawal and safely reduce or discontinue opioid therapy.

As outlined above, opioids can be safely tapered in both acute and chronic settings by
gradually reducing the total opioid dose or, if appropriate, transitioning to a long acting
opioid such as methadone, followed by a gradual weaning protocol and close observation for
symptoms of withdrawal. Opioid-sparing adjuvants, including acetaminophen, non-steroidal
agents, gabapentinoids, benzodiazepines, ketamine and alpha-1-agonists, can also provide safe
and effective analgesia and sedation, and may reduce the necessity and/or dose of opioid therapy.
Alpha-1-agonists in particular may help in management of withdrawal symptoms. Opioid reduction
utilizingpharmacological protocols provides a safe and efficacious way to decrease opioid therapy
when this is appropriate, and minimizes related adverse side effects.
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Abstract: Pediatric integrative therapy programs are essential to the treatment and well-being of
patients. Identifying an effective integrative therapy model within conventional pediatric medical
settings, however, often proves difficult. Our goal in this article is to explore varied solutions to
increase access and inclusion of integrative therapies in an effort to promote best practice and holistic
care. The main methods applied in this article are vignettes that illustrate how the integrative
therapies in a metropolitan academic hospital successfully treat the patient by complementing
conventional medicine. This leads to comprehensive care. The central finding of the article proposes
viable solutions to increase interdisciplinary collaboration both internally within the institution and
externally. Integrative therapists detail how they were able to increase visibility and yield best practice
through increased educational initiatives and interdisciplinary collaboration.

Keywords: Integrative therapies; art therapy; music therapy; yoga therapy; acupuncture; pastoral
care; creative arts therapy; pediatrics

1. Introduction

And so these men of Indostan, disputed loud and long,

each in his own opinion, exceeding stiff and strong,

Though each was partly in the right, and all were in the wrong!

So, oft in theologic wars, the disputants, I ween,

Rail on in utter ignorance, of what each other mean,

And prate about an Elephant

Not one of them has seen!

John Godfried Saxe [1]

The parable of the blind men and the elephant has long illustrated the importance of considering
multiple viewpoints in order to see the full picture. The story tells of a group of blind men who are
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asked to characterize an elephant by touching a different part of its body, such as the tail, the ear, or
the trunk. The result is that the elephant is universally mischaracterized because each man makes
assumptions based on his partial interaction with the animal. The moral of the parable is that in order
to attain a comprehensive version of the truth, we must first acknowledge our limitations and seek out
other perspectives.

This parable mirrors conventional healthcare. Current medical practice routinely emphasizes
treating the “diagnosis” at the expense of the patient. Doing so results in clinical “blindness” that
inhibits best practice and limits comprehensive care.

For this reason, conventional medicine is increasingly trending toward interdisciplinary
practice [2–4]. This practice acknowledges the patient and the person thereby targeting and treating
the whole system.

One way to increase interdisciplinary practice is to promote integrative health care. This involves
combining standard medical treatment with mind-body practices. This holistic approach to health care
includes treating all parts of the patient, including the “mental, emotional, functional, spiritual, social
and community aspects” [5].

Mind and body practices are centered around the patient-practitioner relationship and incorporate
all available evidence-based therapies to treat the patient [6]. Acupuncturists, yoga therapists, and
creative arts therapists engage in non-traditional mind-body practices that fall under this umbrella.
Yoga therapists and creative arts therapists are mental health clinicians trained in psychotherapy and
the psychology of their modality (yoga, art, music, dance, and poetry).

At NewYork-Presbyterian Morgan Stanley Children’s Hospital, Columbia University Medical
Center, mind-body therapies serve a variety of diverse populations. In an effort to advance integrative
health care within this major metropolitan academic institution, these writers embarked upon
several hospital-wide initiatives to educate the medical community on evidence-based mind-body
interventions. To change culture, they organized a full day conference entitled Creative Arts Therapies
Conversations in Healthcare and Therapeutic Transformations (CAT CHATTs): “What Does Health Look
Like in Healthcare Today? Sustaining Identity as an Integrative Therapist in Medicine”. They invited
art, music, dance-movement and yoga therapists, chaplains, physicians, social workers, nurses,
psychiatrists, and acupuncturists from major academic institutions to present and discuss numerous
ways integrative therapists yield best practice, mitigate effects of invasive procedures, treat physical
and emotional pain, and increase communication among staff and with family members for responsible
care. This event was supported by NewYork-Presbyterian Morgan Stanley Children’s Hospital (NYP
MSCH) and attended by approximately 100 professionals representing all levels of health care providers
across New York State. Feedback from evaluations was overwhelmingly favorable and highlighted the
need to make integrative healthcare a universal practice in conventional medical settings.

The following are vignettes from five different integrative clinicians at our urban teaching hospital.
They serve to illustrate how integrative therapies are effective and evidence-based disciplines that
when used in conjunction with standard medical treatment can promote best practice. All patients’
names and identifiers have been changed or replaced with initials to maintain anonymity and privacy.

2. Acupuncture in the Pediatric Emergency Department

“Doc, need you in room 23 stat! We have an eight-year-old boy with paraphimosis since last
night and clinic just sent him to us for reduction!” It’s now 1:30 p.m. and the foreskin has been in the
retracted position since CJ showered last night over 15 h ago. CJ appeared anxious and tearful due
to pain from a swollen and red foreskin. After placing him in a Trendelenburg position, topical 2%
Lidocaine and D50W plus ice were placed on the area to decrease pain and swelling. Next, intranasal
Fentanyl was administered for pain and a child life specialist was at the bedside, providing breathing
coaching and an iPad for distraction. The first attempt to release the foreskin was met with such pain
and crying that the procedure was aborted. Urology was in the operating room, unavailable to assist.
Should I give CJ another dose of opioids? Inject local anesthetics, but risk causing further swelling
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and emotional trauma? In this case, I offered the family auricular acupuncture to decrease CJ’s pain
and anxiety.

Oftentimes, children who are in pain or waiting to undergo a painful procedure are already afraid
and anxious. In order to break this tension and dispel their trepidation of acupuncture, I would often
jokingly say, “The acupuncture needle is the biggest one in our whole emergency room”! and then
dramatically pull out a tiny needle as everyone laughs. To introduce acupuncture to CJ and his family,
I first showed them how filamentous the acupuncture needle is by bending it along my finger. Next,
I mimicked the pin prick needle sensation by gently pinching the dorsum of his hand while saying,
“You might feel the acupuncture needle like a little pinch”. This process helped to put CJ and his
family more at ease and they agreed to give acupuncture a try. To further empower CJ at this time
when he may feel especially vulnerable, I said, “Let me know if the needle bothers you. We can stop
anytime you like”. Using the Battlefield auricular acupuncture protocol [7], CJ calmly allowed me
to place five needles in his right auricle. Within minutes we were able to perform a second attempt
and successfully reduced the paraphimosis manually, thus avoiding surgery. CJ, his parents, and our
emergency medical team were all very happy with the outcome.

This case demonstrates how a child benefited from a collaborative effort using standard pain
medications and other non-pharmacologic therapies, including breathing techniques, distraction with
iPad, and acupuncture. This multimodal, integrated approach resulted in a successful outcome-
something no single therapy could have accomplished.

Acupuncture has been used in China for thousands of years to treat pain [8] and is recognized
by the National Institutes of Health as a safe and effective therapy for pain [9]. The mechanisms for
acupuncture analgesia have been extensively studied and include the involvement of the autonomic
nervous system, endogenous endorphin release, brain region modulation, connective tissue and local
needling effects [10–13]. While many caretakers have heard of acupuncture, most have never heard
of its use in pediatrics and are pleasantly surprised when acupuncture is offered in the Pediatric
Emergency Department (PED).

Acupuncture is often offered to pediatric patients undergoing radiation and chemotherapy on
the Hematology-Oncology service at NYP MSCH because it mitigates symptoms, including nausea,
vomiting, pain, and anxiety [14–16]. For children with sickle cell pain crisis who present to the MSCH
PED, acupuncture is sometimes used in conjunction with standard pharmaceuticals to help decrease
pain and anxiety [17], and the amount of opioids needed.

Nursing and physician colleagues in the PED have witnessed first-hand the positive result of
acupuncture. For this reason they frequently refer patients for acupuncture when standard of care,
including pharmaceuticals, fails to achieve sufficient pain relief. In a study conducted at NYP MSCH
PED, patients were treated with acupuncture for diverse painful conditions, including headaches, otitis
externa, torticollis, constipation, dysmenorrhea, and knee and ankle sprains. Acupuncture was well
accepted, with 96% of patients and families reporting satisfaction with acupuncture and 52% achieving
complete pain resolution. Unlike pharmaceuticals, acupuncture offers the additional advantage of
low adverse side effects, and avoids medication interactions. Given our nation’s opioid crisis, the
integrative practices at NYP MSCH PED conform to the recommendations from the Centers for Disease
Control and Prevention and the U.S Food and Drug Administration that nonpharmacologic therapies,
including acupuncture, be offered to treat patients with pain [18,19].

It is gratifying to be able to relieve a patient’s pain and suffering; to see a child’s face change from
a grimace to a smile. The practice of acupuncture has afforded me opportunities to show families and
colleagues that medication alone is not always the solution, nor is it the only answer. With growing
evidence on its efficacy and high safety profile, acupuncture may one day become an invaluable staple
in our therapeutic armament to help treat pain in pediatrics.
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3. Pastoral Care as an Integrating Practice

Ravi is a two-and-a-half-year-old boy with a hyphenated Jewish and Italian last name. He has
been on the Neurology Unit for one month with seizures. Ravi’s skin is very dark in contrast to
everyone else in the room who has very white skin. Ravi is stiff, his limbs are at odd angles, his head
is fixed, and he is silent except for occasional moans. Mom and Dad tell me they adopted Ravi after
many in vitro attempts and know there is epilepsy in his African-American family of origin. They
adore him and Mom talks about how articulate and talented he is. In terms of religious affiliation,
Mom is of Jewish heritage and non-practicing. Dad was raised Catholic, but non-practicing, and has
for some time sought spiritual expression in Buddhism.

As a chaplain, I am attuned to the different languages and styles people use to describe their
values, the ways in which they cope, or do not. I am curious about how this couple navigates their
different spiritual languages. These parents are at their wits’ end and I feel like they are leaking out of
the boundaries of their bodies. I am a witness to the leaks; and I am a bucket to catch and hold them.
Perhaps the collection will be helpful for later reflection for Mom and Dad, but for now I am a bucket
brigade with big ears. Over the course of an hour, Mom unfurls a rage aria; they hate the hospital and
everyone in it and are furious at how long it is taking for a diagnosis. Next, she laments, revealing
she is terrified that their boy will never be their boy again. She cannot bear considering this loss and
she declares herself “desperate” for anything that will help, “even Jewish prayer”. We both smile at
“even Jewish prayer” as she tells me she never learned much about her Jewish heritage and is not sure
what it might offer. I hear her curiosity expressed in the face of her desperation as a desire to connect
to something, to claim something that is both a birth right and a tribal right, perhaps as intense as
her desire to be a mother. I feel her words of anger and sorrow pierce my own body and consider
the options. How to craft a communication from the depths of her soul to . . . God? She wants to
regain her equanimity, but feels she cannot if she is going to continue to advocate effectively for Ravi.
A prayer for healing, but for whom? I center the prayer on text written by a 19th century Moroccan
rabbi because his origins are as far-flung as the circumstances. Dad is restrained, but cries when we
pray in Hebrew and English around Ravi.

Board certified hospital chaplains are responsible for assessing and supporting the emotional,
religious, and/or spiritual needs of patients, families, and staff. In addition to supporting these needs,
we are trained to listen and to help people access, re-access, or even develop new coping resources
regardless of religious or spiritual affiliations. Chaplains help people remember who they are when
they are not in the hospital. The conversations can be confessional, investigative, witnessing, and
always confidential unless there is potential harm to self or others. Formal research in evidence-based
chaplaincy is still in its infancy, however, existing research points to the power of narrative [20] and the
value of pastoral care interventions focused on supporting the spiritual needs of primary caregivers of
children with life-limiting illnesses [21].

Some weeks later, Ravi has suffered a brain hemorrhage and cardiac arrest, and is in the ICU.
He is sedated on a ventilator, his cognitive condition unknown. Over the weeks, Mom and Dad’s
spiritual engagement has consisted of meditation with a Buddhist chaplain and a perfunctory wave
to the ICU chaplain. When I see them, their eyes are blank and their vitality is sapped. While Ravi
has been steadily losing his muscle tone, his parents have begun to lose their person tone. They have
so profoundly passed beyond the boundaries of their bodies that they have quietly imploded, and
the outlines of who they are in the world as employees, co-workers, friends, and parents are slowly
being erased. They tell me they are using meditation to have a moment to “shut down” their thinking
and seek a moment of refuge “to not feel”. They are no longer seeking refuge in spiritual resources
because they see no purpose. Ravi has become a stranger to them, and they to themselves. They appear
as shadows.

Pastoral care in the hospital setting is about identity recalibration. The chaplain looks for the
shards of a shattered identity and the ways in which to help reunite them. The intention is to pause
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the chaos and co-create with the patient, or family, or staff a pathway through the obstacles to find and
reclaim a sense of self.

In Ravi’s case, however, there is no clear pathway to reunion, nor definitive resolution. The tragedy
of this story is multi-layered. I cannot fix the situation. Instead, I listen to the loss and reflect back the
confusion. I hold the myriad of desperate emotions flying around the room and help them to integrate
this part of their life story while rebuilding their person tone through reflection of the unwanted
emotions they are fiercely trying to shed. I intervene in the moment as each conversation unfolds and I
can only hope that my practice in some way helps them to begin to find meaning in the shadows.

4. Art Therapy and the Practice of Mirroring Medical Trauma

“Ewww, Alan’s toilet has that thing hanging there with his urine in it, that’s gross”. Alan’s older
brother was referring to the urinal. Alan is a tiny 10-year-old boy who speaks in a small inaudible
voice, occupying little space in his room, contrary to his older brother and sister. His mother, nervous
in nature, and his father, calm yet distant, routinely accompany him to the clinic where he receives
treatments for his astrocytoma.

I was consulted to assess for and provide art therapy services throughout Alan’s long and arduous
treatment course. Initially he presented with flat affect, withholding of feelings and what appeared to
be an absorption of his mother’s anxiety that was present during every medical encounter.

The creative process of art making mirrors life itself. Both process and product serve as a bridge
from an individual’s inner world to the outside. Art therapists actively look and listen for imagery,
symbols and metaphors, and use them to help explore pre-conscious content with patients. The process
of exploring art media, creating and talking about the art offers patients increased opportunities to
find more compatible relationships to potentially overwhelming thoughts and feelings [22,23].

Hospitalized children may not have the words to express what they are thinking or feeling, or
these words may not do their experience justice. Art, then, serves as a translator to communicate
internalized emotions to the important people in the room. Images offer children opportunities to
externalize their content safely while the art therapist helps them find personal meaning in their
work [24]. Finding meaning, in turn helps to alleviate feelings of anxiety, depression and pain that
often accompany children with chronic illnesses [25–27].

Alan reported that his G-tube feedings resulted in “excruciating” pain, the primary symptom
which led to his current hospitalization. In our first art therapy session, Alan approached the art
making inauspiciously, carefully and with unwavering focus. He chose art materials with intention,
requesting to work with non-traditional media, and repurposing mundane objects that he altered into
a three-dimensional environment.

Typically, children select paints, pastels or clay to form their visual expressions. Alan used a
paint brush container as the central sculptural component in his artwork where he used string to
attach plastic aquatic figurines from the top allowing them to dangle inside. In art therapy, these two
attributes of using non-traditional materials and repurposing objects (e.g., the process of transforming
ordinary objects to significantly alter their appearance or use) indicate flexibility, creative problem
solving and adaptability.

“That’s not an art material Alan, choose something that is in her [my] basket”. His mother’s
reprimands appeared to imply that Alan’s behavior was impolite or defying the rules- in contrast to
what I assessed to be a series of creative and resilient solutions. I wondered if this was a mother’s
instinct to protect her child and find control in this desperate situation.

Adhering a plastic transparent circular container (paint brush cleaner) to the center of a green
painted circular cardboard base, Alan began to redefine and transform the objects.

Midway through the session, the oncology attending physician humbly entered the room. Alan’s
mother stood up to meet him at the foot of the bed, his words stacking like bricks in her arms as he
delivered the unresolved news about Alan’s G-tube infection. Upon his exit, Alan’s mother and father
murmured their discouragement and concern for Alan’s unexplainable pain.
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Shortly after this, the surgical team arrived. “Looks like fun”, a resident commented to Alan
about his art. Alan gave no response. Surrounded by the team, his infected G-tube site was examined.
I transitioned to the back of the room to be with his siblings who were observing from a distance.
“Ewwwww”, exclaimed his sister, “I just saw Alan’s feeding tube site, gross”.

Alan remained quiet, frozen and naked.
As the team discussed their impressions with the parents, Alan continued with his art, selecting a

variety of jungle animal figurines and gluing more than twenty tigers, elephants, giraffes and hippos
around the perimeter of the circular base, encircling the large ominous container in the center.

“That’s too many animals, save some for the other children”, prompted Alan’s mother once again.
Alan’s expressive non-verbal voice is scolded, minimized and criticized as if to say, ‘Don’t take up that
much space, stop taking from others and use unforbidden objects. Stay quiet and unseen.’

Unexpectedly, Alan’s roar pierced the room bringing everyone to a halt. “STOP!” He yelled in
response to his brother’s persistent attempt to look at his feeding tube site. “Why can’t I see it?” he
whined. He silenced the pervasive buzz in the room, “Because I don’t trust you!”

“Whom do you trust?” I asked.
His mother and father stood frozen, holding their son’s eyes with their own. Tears poured down

Alan’s cheeks, “I’m scared”. His parents, like bookends, stood on alternate sides of him. “There’s a
hole in my side”. Alan’s fear, resounding and exposed, was now unavoidable.

Alan’s art- a depiction of animals surrounding the ‘watering hole’- communicated ‘observation’,
‘vigilance’ and ‘feeding’, all of which were prominent themes from his medical experience. In this
moment he was surrounded by teams peering at his feeding tube, his family verbally and visually
poking at an area which was the very hole that fed and sustained him. Throughout his exam he
exhibited a hypervigilance to incoming danger (i.e., the medical team and his feeds). The container
that water is poured into is the focal point in his art piece and a reflection of his own body. Occupying
all dimensions of space, the animals’ small stillness reflects the vulnerable unknown. The myriad
of feelings elicited from the imagery mirror different aspects of Alan and his experience during this
pre-surgical exam and a visit from his physician. Alan’s voicelessness in his treatment was finally
unleashed in this compelling moment, providing him an uncensored expression of his fears. Had the
surgical team been in the room when Alan was able to clearly verbalize his fears, it’s possible that
the team may have listened and responded differently throughout the exam. And alternatively, the
response, “Looks like fun” to Alan’s ‘watering hole’ sculpture would not minimize his expression but
rather validate it with “Looks like you have a lot to say”.

As an art psychotherapist, I enter into symbolic and metaphoric language to meet the child in
his/her inner world. It is humbling to be invited into this space and experience his/her story through
imagery and expressive language. The presence of disease in the body can be without symptoms.
So too, meaningful messages can exist in a child, and like that of disease, the meaning can be unknown
until it is ready to be revealed. In the case of Alan, the unknown became a shared space for Alan, his
illness, his art, and me.

5. Music Therapy and Interdisciplinary Co-treatments to Creatively Address Complex
Medical Needs

“We can beat the bad man, make him go away, if we sing loud enough...All the way up to
GOD!” Josiah was a typically developing vivacious seven-year-old boy with a history of prolonged
hospitalization and chronic illness awaiting heart transplant. During the first month of his admission,
Josiah appeared to exhibit increased signs of anxiety and regression so the interdisciplinary team
asked me to assess him for music therapy services. Music therapy as defined by the American Music
Therapy Association is “the clinical and evidence-based use of music interventions to accomplish
individualized goals within a therapeutic relationship” [28].

In our first session, I quickly established rapport with Josiah through active music making and
musical improvisation (e.g., playing extemporized musical rhythms, tempos, dynamics, and melodies

160



Children 2018, 5, 154

composed in the moment without previous preparation on varied rhythmic and harmonic instruments,
including drums, guitar, xylophones, and shakers). His initial improvisations presented as playful,
melodic, and heavily percussive displaying steady, organized rhythms and lively tempos. His final
musical improvisation, however, changed significantly. It became increasingly chaotic, displayed
sharp contrasting rhythms in a disorganized pattern and was punctuated by strong accentuated beats.
Mid-way into this improvisation Josiah stopped abruptly and pointed directly to a Halloween face
mask adjacent to him on the bed. He placed his finger over his mouth and with wide-eyed affect
whispered, “we need to be very quiet... so we don’t wake the bad man”. He then proceeded to
sing softly in an effort to avoid being captured by this “bad man” monster who wanted to “silence”
his music.

As a music psychotherapist, I use my modality to help patients explore, express, and discover
their internal worlds by inviting ongoing musical and verbal dialogues between their conscious and
unconscious selves [29]. During our first session, I assessed that Josiah’s impromptu musical dialogue
between his conscious self and a fictional “bad man” monster may have been prompted by a need
to safely and creatively explore, express, and process difficult thoughts and feelings surrounding his
chronic illness, prolonged hospitalization, isolation, and family separation. What was most interesting
to me during our first encounter was that in calling out to a higher power at the conclusion of the
session, Josiah appeared to achieve some kind of resolution. By singing “loudly, all the way up to God”
he had triumphantly silenced the “bad man”, holding him captive. Essentially, Josiah had discovered
comfort, personal strength, power, and self-agency by engaging in musical prayer.

Pre-transplant, my clinical work with Josiah was predominantly psychodynamic in that I
continued to invite him to engage in musical dialogues between his conscious and unconscious
selves. In these ongoing dialogues, he explored a variety of recurring themes in the music, including
‘silence/sound’, ‘dominance/submission’, ‘danger/safety’, ‘fear/courage’, ‘separation/reunion’,
‘helplessness/empowerment’, and ‘salvation’.

Mid-way through his admission, Josiah was successfully transplanted, however, postoperative
complications led to a cardiac arrest that resulted in anoxic brain injury and substantial decompensation.
Following this event, the family was in crisis and the team reported uncertainty as to Josiah’s
neurological outcome.

For me, the shift was just as dramatic. In many ways, Josiah’s musical journey paralleled his
cardiac journey; his music had stopped abruptly, unexpectedly, and without warning, leaving in its
wake a painfully uncomfortable silence. Clinical music therapists are trained to create space in the
music for our patients because rests are just as important as the notes. But how could I begin to honor
Josiah’s notes when his voice as I knew it had been silenced?

As a result of this experience, my clinical practice evolved to become more flexible, innovative,
and creative. I began by increasing communication with team members to help identify common goals
and innovative solutions aimed at addressing a variety of barriers to care. Josiah displayed extreme
spasticity in his lower extremities, which created limited mobility, and he had difficulty maintaining
autonomic stability. This was most evident during physical and occupational therapy sessions when
he often became tachycardic and tachypneic. In these sessions, he also displayed visible and audible
signs of distress and emotional dysregulation, including moaning, crying, contracted limbs, and a
constricted, tearful affect.

In response to these barriers, I worked closely with the team to design individualized music
therapy co-treatments. To encourage homeostasis during rehabilitation therapy sessions, I played
improvised harmonies on the guitar, which emphasized regular, steady rhythms and slow tempos
while singing improvised melodies with prolonged phrases or musical meter. This intervention known
as rhythmic entrainment (a term used to describe the temporal locking process phenomenon in which
two or more independent rhythmic processes synchronize with each other) [30] helped to stabilize
Josiah’s heart rate and respiration throughout sessions. Entrainment also proved a useful assessment
tool for the team. The occupational therapist reported that she was able to more accurately assess his
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neurological capacity as a result of the musical accompaniment I provided that both activated and
relaxed Josiah throughout our session. Because Josiah entrained easily to live music, the speech and
language pathologist informed me that live music helped keep Josiah calm, which enabled her to
successfully complete a visual, audial, and cognitive assessment to determine his altered baseline.

In physical therapy sessions, I used a sound and vibration intervention known as vibroacoustic
therapy [31,32] to minimize pain and increase his limited range of motion. By placing a bass tuned
buffalo drum near Josiah’s lower extremities I was able to reduce his hypertonicity and spasticity [33].
Suddenly, the physical therapist was able to increase the passive range of motion and encourage
active range of motion when Josiah was able to successfully reach for, grasp, hold, and shake a small
bell in time to the music. As a result of increased integrative practice that targeted and treated both
psychosocial and physiological symptoms of distress, Josiah’s autonomic stability and emotional
regulation slowly improved over time.

A final collaboration with pastoral care led to a co-treatment that provided Josiah’s family the
opportunity to give voice to overwhelming feelings of fear and anxiety. I played simple chord intervals
(e.g., two sounds differing in pitch) on the guitar and sang an improvised melody to create a musical
environment that was secure, contained, and predictable while the chaplain led the family in prayer.
This technique known as vocal holding consists of the intentional use of playing two alternating chords
on a harmonic instrument in combination with improvised singing in order to create a consistent and
stable environment [34]. Initially, Josiah’s mother expressed doubt and confusion surrounding the
event, “Why would God let this happen?” Throughout the music her demeanor shifted. Toward the
end of the session she presented as calm and hopeful, reporting, “I can’t be upset at God . . . God has
a plan. Even though it’s bad, and it’s dark ...We going to get through this. God’s going to pull us
through.” In a way we had come full circle; once again, Josiah and his family were seeking comfort,
empowerment, and strength in musical prayer.

At this point in the session, Josiah, who had been sleeping in a bed adjacent to our prayer circle,
opened his eyes and his mother moved bedside to take his hand. Softly, she began to sing his favorite
song, “Oh, the itsy, bitsy spider, went up the water spout...” I quietly fingered chords on my guitar to
accompany her as she continued to sing, “Down came the rain, and washed the spider out...” Slowly,
family members gathered around the bed holding hands, encircling Josiah as he held her gaze. “Out
came the sun, and dried up all the rain...” Josiah opened his mouth slowly, hesitantly groping as his
mother sang the last line, “and the itsy, bitsy spider went up the spout ah . . . ” Josiah completed the
song, penetrating the silence with his voice at last, “...gin”.

My favorite thing about music therapy is that it is inherently collaborative. Unlike conversation,
music happens concurrently offering participants an “I” and “Thou” [35] experience through “We”
engagement [36]. ‘We’ engagement, however, can sometimes limit opportunities to unite ‘us’ in clinical
practice. By expanding our practice to include multiple voices, we participate in a richer, more dynamic
symphony. Ultimately, an integrated practice promotes true harmony in healthcare.

6. Yoga Therapy and Meditation: An Integrative Partnership with Patients and Families

The chemotherapy charge nurse texted, “Please come to the Infusion Center to meet a new patient
who wants to talk to you about yoga therapy and meditation during her cancer treatment”.

The patient, Stacey, had recently celebrated her 18th birthday. Soon after, she had felt a lump
near her right armpit. The staggering diagnosis of stage IV breast cancer with metastases to the liver
and spine literally took her breath away. Today was the first of an anticipated 180-day chemotherapy
treatment plan to be delivered once every three weeks.

As I approached the infusion area, I paused to center myself so I could be fully present
with Stacey—allowing her to be heard, to be seen; holding her in compassionate, loving space.
Elizabeth Kubler-Ross said, “Telling your story often and in detail is primal to the grieving process.
You must get it out. Grief must be witnessed to be healed [37] (p. 63)”.
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I washed my hands, focusing on my own breath: “Take three deep belly breaths, relax into the
exhalation, allow your awareness to rest on the present moment”. I continued to practice this deep
breathing, and soon Stacey mirrored the gentle rise and fall of my abdomen. Her breathing slowed as I
guided her through a 15-min meditation. She said she felt calmer and I saw on the monitor her systolic
blood pressure had dropped 15 points. I showed her various breathing techniques to practice at home
and during treatments to help manage anxiety and discomfort, and we began to create a plan for a
daily meditation practice that was based on her personal preferences.

As a Yoga Therapist in Integrative Oncology, I work closely with Psycho-Oncology and Palliative
Care. The cornerstone of our team’s integrative approach is to partner with patients and families,
providing attentive, empathic clinical care to address the needs of mind, body, and spirit. I was the
first of our team to meet Stacey and immediately suggested she consult our Psychologist and Palliative
Nurse Practitioner for help managing anxiety and prospective chemotherapy induced peripheral
neuropathy. During her half-year of treatment, our team met regularly to discuss her case, and
I supported my colleagues’ behavioral and pharmaceutical interventions by customizing weekly
sessions of conscious breathing, meditation, and mindful movement to address her evolving physical
and emotional needs.

Mind-body interventions are important self-regulation practices that support psychosocial
therapies by fostering general mental well-being, calmness, clarity, and concentration [38–40].
They promote sleep, and can ease anxiety and depression [41,42]. Mindfulness meditation, in particular,
helps manage anxiety and improve quality of life [43]. It also helps patients reframe their relationship
with pain by teaching them to rest in the present moment and observe sensations and thoughts without
judgment. Jon Kabat-Zinn, the founder of Mindfulness Based Stress Reduction (MBSR), wrote, “It’s
possible to befriend your pain or your fear...rather than feeling that you can’t get anywhere until this
thing that bothers you is cut out or walled off or shut down” [44].

There is substantial evidence to support the efficacy of mind-body therapies in the outpatient
clinical setting. At its June 2018 annual conference, the American Society of Clinical Oncology (ASCO)
endorsed yoga and meditation as adjuvant therapy during conventional breast cancer treatment and
survivorship to mitigate the sequelae of acute and late treatment side effects, including anxiety, mood
disorder, depression, and to improve quality of life [45].

At the end of her treatment Stacey was declared with no evidence of disease and told us that our
integrative care had “saved her life” by teaching her how to manage her fear and anxiety, and to help
her keep physically active during her difficult treatment. In her mother’s words, “Stacey’s medical
oncologists may have eradicated the disease and put her in remission, but her integrative support
team gave her back a life worth living”.

It is imperative that we, as integrative therapists, spearhead the effort to create a paradigm shift
in the way our healthcare system treats our patients and their loved ones. Mind-body therapies are
evidence-based, drug free, cost effective, and available to everyone regardless of cultural background
and socioeconomic status. Let us listen closely to our patients and their families, see the elephant in its
entirety, and commit to treating the individual, not the disease.

7. Results: Barriers to Integrative Therapy Practice

The above vignettes clearly illustrate how integrative therapies address the mental, emotional,
functional, spiritual, social, and community domains of the patient, thereby improving the overall
patient experience while supporting standard medical treatment outcomes. Despite the overwhelming
evidence that points to the effectiveness of integrative healthcare, these writers encountered areas for
further consideration.

7.1. Funding

Currently, in conventional medical settings, integrative therapy positions are funded in a variety
of ways. While many creative arts therapy positions are typically donor funded, at this institution, art
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and music therapy and pastoral care positions are billed to the cost of room and board. Yoga therapy
is funded by a private donor, and acupuncture services in the pediatric emergency department are
currently not separately reimbursed. It remains clear that additional cost analysis research is needed to
find sustainable solutions to increased integrative programming.

7.2. Misses in Appropriation, Placement, Classification, and Understanding

7.2.1. Misappropriation

In conventional medical settings, mind-body practices are often misplaced, misunderstood, and
misclassified. This leads to a misappropriation of services, impaired practice and, ultimately, identity
confusion regarding the role integrative therapists play within the treatment team. For this reason,
clarifying the scope of practice and managing staff and family expectations is paramount.

7.2.2. Misplacement/Misclassification

Misplacement of integrative therapists creates confusion within the interdisciplinary team.
Therapists are difficult to locate, often possessing job titles or embedded in departments unrelated to
their discipline. For example, a pain specialist may have a hard time locating a mind-body therapist
when he/she is identified on his/her identification badge as a recreational therapist and managed by a
child life department.

7.2.3. Misunderstanding

Integrative therapists are trained to facilitate and process the expression of anxiety and fear
that accompany medical encounters that are interwoven with pain symptomatology [46–49]. Not all
healthcare providers understand the concrete benefits of mind-body interventions and may minimize
the complementary benefits integrative therapies can provide. A better understanding of mind-body
practices is necessary in order to achieve appropriate integration and promote a more holistic approach
to care.

8. Discussion: Recommendations for Future Practice

Despite the aforementioned barriers, these writers were able to identify a number of
innovative solutions to minimize siloed practice and help break down existing barriers. Through
workshops, targeted in-services, interdisciplinary rounding, co-treatments, lectures, grand rounds,
and hospital-wide educational forums, including conferences and workshops, medical professionals
are provided with opportunities to learn and experience firsthand the benefits of integrative therapies,
including art, music, yoga, pastoral care, and acupuncture.

Innovative Solutions to Promote Increased Integrative Practice

The advancement of integrative health care in a major academic hospital takes time and strategy
to promote complementary practice. Below are suggested actions steps to help increase visibility,
awareness, and accessibility to integrative services. The recommendations listed are from these
writers’ personal accounts and experiences of successful implementation of hospital-wide programs
and initiatives.

• Create a customized website with a dedicated email address to promote understanding and
classification of integrative therapies.

• Design and distribute educational brochures and marketing materials to staff detailing services
and appropriate referral criteria.

• Facilitate weekly in-services for interdisciplinary staff, fellows, residents, medical students,
and physicians that lead to better integration of mind-body services in treatment plans. This
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practice also generates potential funding for additional positions, including expanding services to
outpatient or satellite clinics.

• Obtain funding through grant support from established national organizations, such as the
American Academy of Pediatrics, Virginia Apgar Academy, American Art Therapy Association,
private donors, and foundations to support educational workshops and research.

• Conduct workshops, lectures, and grand rounds for nurses, students, residents, and faculty
members, thereby gaining more acceptance and understanding from providers across the hospital
on integrative therapists’ role in medicine.

• Publish and present locally, nationally, and internationally on integrative therapy research
and practices.

• Create an integrative rotation elective as part of residency training to educate and promote
utilization of complementary practices located throughout the hospital.

• Involve integrative therapy students in the creation and co-facilitation of expressive therapy pilot
programs for outpatient clinics, which increases complementary services to more patients and
families in need.

9. Conclusions

A cultural shift in this conventional medical setting is growing as a result of increased visibility,
education, understanding, and collaboration, but the need for increased integration of mind-body
practices still remains. Barriers to true integrative health care include limited funding, misappropriation
of services, misclassification, misunderstanding, and continued siloed practice. To affect global change,
it is incumbent for all mind-body clinicians in conventional medical settings to join this cultural
revolution. This publication is just the first step. A restructuring of conventional medical frameworks
is necessary in order to see and treat the whole patient. From revolutionary paradigm shifts and
innovative practices to eradicating siloed services, integrative, complementary “wholistic” health is
the future.

Organizations that begin to successfully integrate humanistic medicine with evidence-based
mind-body practices empower patients to become active partners in their treatment. Such integrative
practice reduces harm, sustains ethical and legal professional standards, gives purposeful direction to
therapeutic interventions, and enhances the efficacy of conventional treatment plans. It is the future of
good medicine. This is the elephant that we can all see and heal.
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Abstract: Pediatric blood and marrow transplantation (BMT) is one of the most challenging allopathic
treatments a patient and family can be faced with. A large Midwest academic health center, and leader
in pediatric BMT, made the decision in 2013 to incorporate integrative nursing as the care delivery
model. Nurses trained in advanced nursing practice and specialized in integrative health and healing
performed a deep-dive needs assessment, national benchmarking, a comprehensive review of the
literature, and ultimately designed a comprehensive integrative program for pediatric patients and
their families undergoing BMT. Four years after implementation, this paper discusses lessons learned,
strengths, challenges and next phases of the program, including a research agenda. The authors
conclude that it is feasible, acceptable and sustainable to implement a nurse-led integrative program
within an academic health center-based pediatric BMT program.

Keywords: pediatric integrative nursing; program development; pediatric blood and marrow transplant

1. Introduction

Integrative nursing has emerged as a framework for delivering sound patient care over the past
five years. Principles closely aligned with the Institute for Healthcare Improvement’s (IHI) Quadruple
Aim can be used to help clinicians work with their patients to achieve better outcomes at lower costs,
while at the same time tending to clinician well-being [1]. In the current healthcare environment,
clinicians are consistently asked to do more with less. Nurses are caring for patients at much higher
acuity levels than ever before, and often with higher nurse-to-patient ratios. Clinician burnout and early
exit from the field are reaching alarming levels [2]. Integrative nursing as a care delivery model can be
used as a strategy for mitigating the challenges faced by today’s acute care nurses [3,4]. The aspirational
vision of the pediatric blood and marrow transplantation (BMT) program’s integrative model of care
was to add an additional layer of supportive care that would palliate the patient and family on all
dimensions: mind, body and spirit. The vision has remained closely aligned with the IHI Quadruple
Aim. The goals of implementing integrative nursing are to improve the care experience of the patient
and family, improve symptom management, and enhance the patient and family’s capacity to cope.
Additionally, in alignment with the IHI fourth aim, the program aspires to meet the self-care needs of
staff from an organizational standpoint and to give providers and staff the tools they need to meet
their individual responsibilities for self-care.

2. Methods

A team of advanced nursing practice leaders with specialty training in integrative health and
healing performed a four-month long deep-dive needs assessment in order to develop a customized
integrative program to complement the pediatric BMT program. Otto Scharmer’s Theory U (Figure 1)
served as the framework for the needs assessment. In this model of transformational change, there is
a major focus on deeply listening to and understanding the needs of stakeholders in the organization;
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in this case patients, families, staff and leaders, and to engage them in planning for the desired future [5].
Those five stages are outlined in Figure 1.

 
Figure 1. Theory U, reprinted with permission from [5].

2.1. Integrative Nursing as a Framework for Practice

The principles of integrative nursing (Table 1) informed the design, implementation and
evaluation of the program. Integrative nursing is a whole person, whole system way of caring
and healing that shapes and impacts patient care across the continuum. While the first text explicating
the principles of integrative nursing was published in 2014, the concepts are timeless, are aligned
with major nursing theorists, and date back to the philosophy, values and practices first introduced by
Florence Nightingale in the 1800s [3,4].

Table 1. Principles of integrative nursing [3,6].

Human beings are whole systems inseparable from their environments.

Human beings have the innate capacity for health and well-being.

Nature has healing and restorative properties that contribute to health and well-being.

Integrative nursing is person-centered and relationship-based.

Integrative nursing practice is informed by evidence and uses the full range of therapeutic modalities to
support/augment the healing process, moving from least intensive/invasive to more, depending on need
and context.

Integrative nursing focuses on the health and well-being of caregivers as well as those they serve.
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2.2. Program Design and Components

The pediatric BMT integrative therapy program was designed based on the outcomes of
a four-month long needs assessment. The needs assessment included the following five components:

• Stakeholder dialogue—Interviews were conducted with clinical and administrative leadership as
well as with frontline clinical staff.

• Shadowing practice—Current state of nursing and supportive care staff practice was observed to
identify areas of opportunity.

• Prototyping—Experiential and educational sessions were conducted to engage staff and enhance
their understanding of integrative modalities.

• Benchmarking—Other pediatric integrative therapy programs were examined through site visits,
phone interviews, and extensive internet searches. These were reviewed for best practices.

• Staff survey—Nursing staff (N = 32) on the unit were surveyed to assess the knowledge,
perceptions and comfort level with integrative modalities and care delivery.

Through this assessment, it was ascertained that the system overall had strong interest in and
readiness for an integrative therapy program. The medical director was enthusiastically devoted to
supporting this effort both clinically and financially. Many other pediatric hospitals around the nation
have established integrative therapy programs; therefore, it was suddenly a market disadvantage to
not offer what was becoming a standard of care in the eyes of patients and families [7]. While these
strengths culminated to create a culture of momentum, there were still many challenges identified
during the needs assessment.

2.2.1. Challenges

• Skepticism from staff—Due to historic start/stop efforts and initiatives that lacked structure,
momentum and institutional support, staff doubted the likelihood of ever forming a sustainable,
consistent and reliable integrative therapy program. There was distrust of the system and fatigue
from working around system failures.

• Perceived barriers—Ranked by nursing staff in descending order: time, lack of skills, lack of
knowledge, and comfort with integrative modalities.

• Inconsistencies in infrastructure—Processes, policies, procedure and methods of providing staff
education had many variations across the board between the clinic and the hospital settings.
These inconsistencies made it challenging to assess what existed, let alone what could be built.

• Lack of clinical expertise—The system did not employ any clinician with the level of training
necessary to ensure that safe and effective integrative therapies were being utilized to the fullest
potential to meet the needs of patients and families.

Ultimately, it was determined that a historic lack of cohesive institutional effort to form
a comprehensive integrative therapy program led to the development of many variations in integrative
therapy practices throughout the institution. While this demonstrates a high level of staff dedication
to patient needs and adaptability, it also lends itself to inconsistency in standards of practice, policies,
procedures and staff education. These types of efforts leave patients and families with minimal access
to a consistent, reliable and safe set of services. Despite these challenges, several goals and a common
vision emerged as part of the needs assessment process.

2.2.2. Vision

The vision was to create a world-class comprehensive integrative therapy program that would
provide a seamless experience for pediatric BMT patients and families from the time of diagnosis
through survivorship or bereavement. Additionally, the vision was to align the program with the
organizational vision and mission and with national health care goals, including the Quadruple
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Aim: improving the patient experience, the health of populations, reducing the cost of health care
delivery, and improving care team well-being [2]. The program aimed to be viewed as a means to
achieving essential health care outcomes by aligning fluidly with the challenges of today’s health care
environment. Integrative nursing is a key strategy in improving outcomes, enhancing patient/family
satisfaction, and reducing the cost of care delivery, while at the same time improving its quality [3].

2.2.3. Goals

• Improve symptom management.
• Improve patient experience.
• Enhance patient and family resilience and capacity to cope.
• Provide patient and family with tools for incorporating integrative health practices before, during

and after hospitalization.
• Improve care team well-being.
• Grow and support integrative health and healing research.
• Embed integrative approaches in every patient’s care plan and every clinician’s workflow.

2.2.4. Recommendations

The recommendations for achieving this vision and these goals were clear, yet extensive
and arduous. To build a sustainable program, it would take years to accomplish every essential
element. The following list of recommendations was developed five years ago following the initial
needs assessment.

• Create an infrastructure and commit resources that are commensurate with the program vision
and goals.

◦ Hire or appoint an organizational lead.
◦ Establish standards of care as well as policies and procedures that support those standards.
◦ Create flowsheets and templates in the electronic medical record that not only allow

for documentation of integrative approaches to care, but also allow for easy assessment
of outcomes.

• Design a robust and comprehensive program evaluation strategy.
• Establish strong staff education and support.
• Offer access to a consistent set of therapeutic approaches that are evidenced-informed and focused

on improved symptom management and quality of life.
• Expand patient and family education.
• Develop parent support resources to engage them in self-care and stress management, and to

empower them to participate in comforting and caring for their child through the use of
integrative approaches.

• Create an integrative health consult service for expertise, leadership and guidance to staff, patients
and families.

• Establish an integrative health and healing research program focused on pediatric BMT patients’
needs and clinical outcomes.

The program has three main components: care of patients and their families, staff well-being,
and outcome evaluation. The components have been developed and implemented in that order.
This order of evolution has been successful for several reasons. Nursing staff often does not recognize
the need for self-care, does not identify burnout correctly or timely, or is reluctant to make changes.
By implementing care of patients and families first, nurses and other frontline staff experienced
secondary benefits of employing integrative strategies in the hospital setting. Nursing frequently

171



Children 2018, 5, 103

received positive feedback from patients and families on the benefits they were experiencing from
using integrative modalities.

2.2.5. Care Delivery Model

The framework for the nursing care delivery model comes from the integrative nursing work of
Mary Jo Kreitzer and Mary Koithan [3]. The six principles of integrative nursing guide the practice
of every nurse in the institution. Additionally, two doctoral prepared nurses with advanced nursing
practice study in integrative health and healing lead the delivery of integrative therapy and integrative
health consultation. Each new patient receives an integrative health consult with one of the integrative
health doctor of nursing practice (DNP) nurses. These consults are triggered in the system to happen
automatically for every patient. There is no fee associated with consultation or administration of
integrative care. These services are offered to all patients regardless of insurance coverage or ability to
pay. During this initial consultation, the patient and family’s historical use of integrative therapies
is discussed, an assessment of current or anticipated needs, symptoms and challenges is performed,
as is a discussion of current skills, strengths and coping mechanisms. Safety and compatibility of
integrative therapies with upcoming treatment regimen is discussed during this consult, and education
is provided if a patient is currently using or desiring to use an integrative approach that might pose
a safety risk during or immediately following the period of chemotherapy and radiation. Finally, a plan
for integrative care during hospitalization is discussed and designed. Upon admission to the BMT
unit, patients can choose to receive integrative services daily, as needed, or on a consultation basis
only. The most common reasons patient engage in integrative therapies are for pain control, nausea,
insomnia, anxiety and benefit of forming a therapeutic relationship with the clinician. Supplementary
Materials Table S1 describes the integrative therapies that are offered consistently and reliably on the
BMT unit.

2.3. Program Evaluation

Entering into the fifth year of the program, data has been gathered showing an uptick in integrative
therapy utilization since year one. The authors hypothesize this could be due to several factors:
(1) the first year of the program, there was only one full-time clinician dedicated to providing integrative
services to patients and families. Currently, there are two-and-a-half full-time equivalent employees
providing integrative services. (2) Patients and families affected by childhood cancer, and other rare
diseases for which BMT is utilized as a treatment, are very well connected to one another. Patients
and families now report having heard about the benefits of integrative therapies from people in their
disease-specific communities before ever arriving to the facility. (3) Clinicians have indubitably become
more skilled at applying integrative therapies to unique patient populations. Clinicians are skilled at
assessing the root cause of a patient’s symptom and applying the therapy that will modify the root
cause rather than simply eliminating the symptom. For example, young children often experience
nausea and/or vomiting before or after medication administration or in anticipation of chemotherapy.
It is important to assess the characteristics of and the circumstances surrounding the nausea and/or
vomiting. Often, it is anxiety or anticipatory anxiety that leads to sudden onset nausea and/or
vomiting [8]. Mind/body techniques are more effective at mitigating the risk of emesis related to
anxiety or a conditioned response to treatment than a pharmaceutical antiemetic [8]. Finally, (4) it is
plausible that providers and staff recommend integrative therapies more often and demonstrate more
confidence in integrative therapies now than they did four years ago. Once providers and staff began
having first-hand observations and experiences with integrative therapies achieving positive results
for their patients, they were more likely to recommend them.

The BMT program treats approximately 80 patients per year. Patients are engaged in treatment for
a minimum of three to four months. Some patients remain in the system and seek in- and outpatient
care intermittently for up to two years. Year one of the program, 51% of BMT patients engaged
in integrative therapies. By year two, that number increased to 70%, and at the conclusion of year
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three, approximately 94% of patients participated in integrative therapies throughout their BMT
experience. Patient and family engagement with the integrative therapy team ranges from a one-time
consult to daily sessions of 30–60 min. The average patient is seen two or three times per week for
approximately 30 min. Over the course of hundreds of integrative therapy sessions over the past four
years, the program reports no adverse events. Practice guidelines and safety recommendations have
been developed based on available literature, clinician experience, patient report, and occasionally
“near misses”.

2.4. Emerging Research Agenda

Establishing a research program was one of the eight original goals. This has been the most
challenging goal to accomplish and was, by design, delayed for the first few years. Infrastructure
needed to be built before clean data collection could occur. Now that a consistent set of services is
offered by experienced clinicians, the program is ripe for an integrative research agenda. Several
quality improvement surveys and one qualitative study have been completed and played an important
role in shaping the research agenda. The first study published by the program examined themes
around the usefulness of music therapy [9]. Table 2 outlines the research initiatives that are underway
and projects that will be implemented over the next two years.

Table 2. Research agenda.

Study Concept Description

Music therapy as a method to
physical rehabilitation

Qualitative data has revealed that even when children are too physically
ill or mentally reluctant to participate in physical rehabilitation therapies,
many are still motivated to get out of bed and participate in music therapy.
It is hypothesized that active participation in music therapy can help
achieve physical rehabilitation goals in some patients [9].

Retrospective review of
utilization and safety

Data mining will be done to assess the most common therapy used by
each age group, adverse reactions in patients with safety considerations
such as thrombocytopenia or impaired skin integrity, responses of pain,
nausea and anxiety to integrative therapy, and average length and
number of visits (inpatient and outpatient) each patient requests.

Self-assessment of change after
the implementation of an

integrative iherapy ilan of care

The self-assessment of change is a retrospective pre/post assessment that
measures a variety of psychosocial indicators. The tool was designed
specifically to capture change produced by integrative therapy.

Survivorship well-being for
patients and families

Interactive online content based on the University of Minnesota’s
Wellbeing Model (Figure 2) will be developed and focused on teenagers
and young adults. Virtual support groups will accompany content.
Groups will be facilitated by a variety of healthcare professionals with
an integrative lens. Data will be collected to assess the impact on overall
well-being including indicators such as self-management, perceived stress,
quality of life, anxiety, depression and resilience.

Microbiome

This study will examine the effects of chemotherapy and prolonged
prophylactic antibiotic use on patients after engraftment and full recovery
from pancytopenia. It will also look at the potential for the safe and
judicial use of supplements to restore intestinal tissue integrity and
the microbiome.

Staff self-care Continuous data collection efforts have been and will continue to be
underway assessing staff burnout and other components of well-being.
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Figure 2. University of Minnesota’s Wellbeing Model [6].

3. Results and Discussion

The integrative therapy program is entering into its fifth year of existence. It has grown and
matured since the original design, but remains true to its initial mission, vision and goals. By all
objective measures, the program has been deemed a success. Rates of patient engagement and
utilization, increase in grant funding and institutional support, and provider and front-line clinician
acceptance all speak to the accomplishments of the program over the past four years. The authors
conclude that it is both feasible and acceptable to implement a nurse-led integrative program within
an academic health center-based pediatric BMT program.

The success and sustainability of the program may be in large part due to nursing leadership.
Nurses are uniquely positioned to assess and treat patients from a whole-person, whole-system
framework. Nurses are by nature nurturing, caring and attuned to using their own self as a therapeutic
intervention. Furthermore, by having advanced nursing practice consultation available, the model
is more financially sustainable than a physician-centric integrative consult service. Patients receive
competent assessment and continuity of care with nurses trained in integrative modalities accessible
to them on a daily basis.

4. Conclusions

The work over the past few years has demonstrated that there is a strong clinical and business case
for implementing integrative nursing within an acute-care pediatric setting. Patients and families are
voicing a desire for this approach to care and there is increasing evidence that integrative approaches
can improve clinical outcomes including symptom management [8]. If embedded into the ongoing
delivery of care, the implementation of integrative nursing is both feasible and sustainable. It requires
investment in education and leadership and perhaps most importantly a culture change that embraces
a whole-person, whole-system approach to patient care.

Supplementary Materials: The following are available online at http://www.mdpi.com/2227-9067/5/8/103/s1,
Table S1: Integrative therapy availability.
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Abstract: It is widely recognized that burnout is prevalent in medical culture and begins early in
training. Studies show pediatricians and pediatric trainees experience burnout rates comparable to
other specialties. Newly developed Accreditation Council for Graduate Medical Education (ACGME)
core competencies in professionalism and personal development recognize the unacceptably high
resident burnout rates and present an important opportunity for programs to improve residents
experience throughout training. These competencies encourage healthy lifestyle practices and
cultivation of self-awareness, self-regulation, empathy, mindfulness, and compassion—a paradigm
shift from traditional medical training underpinned by a culture of unrealistic endurance and
self-sacrifice. To date, few successful and sustainable programs in resident burnout prevention
and wellness promotion have been described. The University of Arizona Center for Integrative
Medicine Pediatric Integrative Medicine in Residency (PIMR) curriculum, developed in 2011, was
designed in part to help pediatric programs meet new resident wellbeing requirements. The purpose
of this paper is to detail levels of lifestyle behaviors, burnout, and wellbeing for the PIMR program’s
first-year residents (N = 203), and to examine the impact of lifestyle behaviors on burnout and
wellbeing. The potential of the PIMR to provide interventions addressing gaps in lifestyle behaviors
with recognized association to burnout is discussed.

Keywords: burnout; pediatrics; residents; preventive lifestyle behaviors; resilience

1. Introduction

Medical school and residency training are known for their scientific rigor and daunting hours of
service [1,2]. Compounding burnout experienced in medical school, the life of a resident is dominated
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by exposure to significant human suffering, high levels of responsibility, lack of day-to-day control,
steep learning curves, limited regeneration time, and chronic sleep deprivation. These realities,
in conjunction with patient and family demands, subordinate ranking in the medical hierarchy, and
other stressors predispose residents to high burnout prevalence [1,2].

Studies show that pediatricians and pediatric trainees experience burnout at rates comparable
to other specialties, with higher prevalence in some high acuity pediatric subspecialties such as
neonatology, intensive care, and hematology-oncology [3–6]. Across medical specialties and training
levels, burnout has been associated with an increase in medical errors, lower adherence to best practices,
substance abuse, self-medication, and poorer patient outcomes (for example, longer hospital stay),
in addition to increased rates of clinician’s depression, suicidal ideation, and completed suicide [7].
It has been widely reported that effective approaches must include changes at organizational,
institutional, and individual levels to address the outdated culture of unrealistic endurance still
pervasive in medicine [8].

Newly developed Accreditation Council for Graduate Medical Education (ACGME) core
competencies in professionalism and personal development recognize the unacceptably high burnout
rates in residents and present an important opportunity for programs to improve the experience of
residents at all stages of training [9].

In addition to encouraging healthy lifestyle practices, the core competencies encourage cultivation
of self-awareness, self-regulation skills, empathy, mindfulness, and compassion. They also highlight
the need for innovation in clinical training and generate questions about how to best teach and measure
success in these new areas. This endeavor provides important opportunities to introduce proactive
approaches to burnout through a multidimensional model and development of educational curricula
that emphasize and measure wellbeing at all phases of medical training.

To date, along with development of the new core competencies, purposeful steps taken by
the ACGME include national symposia led by expert national faculty to identify actionable issues,
new emphasis on education on physician wellbeing, and recommendations for annual measurement
of resident burnout through its Clinical Learning Environmental Review (CLER) program which
evaluates the quality of the program learning environment [10].

Despite these significant initiatives, few successful, sustainable programs in resident burnout
prevention and wellness promotion have been described. Pediatricians are uniquely positioned
to develop national initiatives for solution-based approaches to burnout, in part due to the timely
initiation of the 2010 Pediatric Milestone Project, a collaboration between the ACGME and the American
Board of Pediatrics (ABP) dedicated to development of revised core competencies. The University
of Arizona Center for Integrative Medicine Pediatric Integrative Medicine in Residency (PIMR)
curriculum was developed in 2011 and refined in 2012 to include a robust Self-Care unit, partly
in response to the new priorities in the revised national pediatric training competencies targeting
resident wellbeing outlined by the ACGME.

The 100-h curriculum is an interactive hybrid online-onsite program and has been described
in detail in an earlier publication [11]. The program has been piloted since 2012 at the University
of Arizona, Stanford University, the University of Kansas, the University of Chicago, and Eastern
Virginia Medical School/Children’s Hospital of the King’s Daughters. The topics covered include:
Self-; nutrition and physical activity; mind-body therapies; dietary supplements; whole systems of
medicine; and clinical applications.

The curriculum was developed with the two-fold purpose of embedding foundational education
in pediatric integrative medicine into residency training and introducing a ‘train the trainer’ model
in teaching healthy lifestyle habits. In anticipation of high levels of burnout in incoming residents,
the Self-Care unit was designed to provide an evidence-based ‘blueprint’ for learning about factors
associated with lower burnout prevalence in medical trainees including: physical activity, sleep, stress
management, mindfulness, and nutrition, thereby increasing resident knowledge about self-care and
also providing a useful educational tool for residency programs to address new ACGME resident

177



Children 2018, 5, 54

wellness competency requirements. An integrated evaluation arm measures resident burnout and
lifestyle behaviors, and gathers feedback on perceived quality and relevance of the curriculum at four
points (beginning, end Post Graduate Year (PGY) 1, end PGY2, end PGY3) of residency training.

We readily acknowledge that change is urgently needed on multiple levels to address the
serious issues of preventing burnout and promoting wellbeing in medical trainees, ideally starting
in pre-medical and medical students. We believe our study findings detailing the incoming resident
levels of burnout, wellbeing, and lifestyle behaviors and examining the relationship between resident
lifestyle habits and burnout and wellbeing measures reinforce this point and begin to explore areas
of potential progress. The overarching purpose of this paper is to document the concerning state of
burnout in early pediatric trainees and to examine the potential of the PIMR curriculum to provide
interventions that address gaps in lifestyle behaviors with recognized association to burnout, and how
they might be introduced into residency training.

2. Methods

Approval for the study was granted by the University of Arizona Institutional Review Board
(Approval #12049200). First-year pediatric residents from five residencies participating in the PIMR
program completed standardized wellbeing measures at the start of residency. The PIMR sites
include academic and community-based programs led by pediatric faculty with fellowship training in
integrative medicine, a field that blends conventional and evidence-based complementary medicine
and prioritizes preventive health. Information about existing onsite physician wellness activities was
collected and is presented. Data is being collected as part of a longitudinal study on resident wellbeing,
burnout and lifestyle behaviors and the longitudinal impact of the PIMR curriculum.

2.1. Measures

Residents completed eight widely used, established scales assessing dimensions of well-being:
perceived stress, depression symptoms, burnout (emotional exhaustion, depersonalization), life
satisfaction, affect, mindfulness, emotional intelligence, and physician empathy (Table 1). A measure
of lifestyle behaviors, the Arizona Lifestyle Inventory (ALI) [12], was also administered. The ALI was
developed to assess changes in lifestyle behaviors in residents. The domains and items were identified
from literature on evidence-based preventive services as well as other areas emphasized by integrative
medicine practitioners. The items were reviewed by an expert panel of integrative medicine physicians
and were revised based on their comments. The ALI primarily assesses the frequency of behaviors
in the past seven days in the areas of diet/nutrition, exercise, mind-body/spiritual practices, social
support activities, sleep, and work stress (see Table 2 for items by domain); areas known to mediate
the relationships between stress reactivity and physical and mental health. The ALI also includes
demographic variables, including hours worked, alcohol use, and health status questions, having a
chronic medical condition, taking medication for a chronic medical condition, body mass index (BMI),
taking prescription medication for stress or anxiety, days with pain in the past week, and days engaged
in hobbies in the past week.

Site leaders completed a survey of onsite physician wellness activities in 2014 and 2016. Physician
wellness activities included retreats, nutrition (healthy food options), empathy skills training, conflict
resolution/communication skills training, stress management, physical activity options (e.g., exercise
rooms), self-regulation skills training (e.g., mind-body skills training), and burnout prevention.
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Table 1. Wellbeing measures.

Dimension Measure Description

Perceived stress Perceived Stress Scale (PSS) [13] 10 items; scores 0–40

Depression symptoms Center for Epidemiologic Studies—Depression
Scale (CES-D) [14]

20 items; scores range from 0–60; score of 16 or higher
indicates clinical syndrome

Burnout Maslach Burnout Inventory (MBI) [15,16] 22 items; 3 subscales emotional exhaustion (EE),
depersonalization (DEP), personal accomplishment (PA)

Life satisfaction Satisfaction with Life Scale (SWLS) [17,18] 5 items; higher total scores indicate greater
life satisfaction

Affect Positive and Negative Affect Scale (PANAS) [19] 20 items; 2 subscales positive affect (POS), negative affect
(NEG); higher score more positive, more negative affect

Mindfulness Freiberg Mindfulness Inventory (FMI) [20] 14 items, higher score more mindful

Emotional Intelligence Interpersonal Reactivity Index (IRI) [21]

21 items; 3 subscales perspective taking (PT), empathic
concern (EC), personal distress (PD); higher scores

greater perspective taking, empathic concern,
personal distress

Empathy a Jefferson Empathy Scale (JES) [22] 20 items, higher score greater empathy

Lifestyle Behaviors Arizona Lifestyle Inventory [12]
35 items measuring frequency of diet/nutrition, exercise,
mind-body/spiritual practices, social support activities,

sleep, hobbies, alcohol consumption behaviors
a JES not collected in 2012 class.

2.2. Data Collection and Statistical Analysis

Data were collected directly from the residents online using an individualized link to an
internet-based survey website (Survey Monkey, San Mateo, CA, USA) in the first trimester of the
first year of residency. Prior to accessing the assessments, residents voluntarily completed an online
informed consent form. Statistical analyses were conducted using SPSS v. 24.0 (IBM Corp. Released
2016. IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY, USA).

Descriptive statistics are presented for the wellbeing measures and lifestyle behaviors. A burnout
risk group variable was created utilizing medicine norms [15] as follows: high burnout consists of
individuals scoring in the high range on both emotional exhaustion and depersonalization; low burnout
group includes individuals scoring in the low range on both scales; remaining individuals were
categorized as moderate burnout. One-way analysis of variance (ANOVA) with post hoc Tukey tests
were conducted to compare wellbeing measures and lifestyle behaviors among burnout groups.

A series of multiple regression analyses were performed to examine the relationship between the
lifestyle behavior domains and each of the wellbeing measures. For the lifestyle behaviors, due to
variation in response format for some items, scale total scores were calculated utilizing two procedures.
For scales where all items were rated on a 0–7 scale (number of days of carrying out the specific lifestyle
behavior in the past seven days) the scale scores were formed using mean scores of the items in the
same domain. For items where there was variation in response format, such as exercise, social support
activities, and alcohol use, items were standardized first and then the means of the z-scores were used
as the scale scores. Items were reverse-scored where indicated. With the exception of the work stress
scale, higher scores indicate engaging in more of the behaviors in that domain. Higher scores on
the work stress scale indicate a greater level of work stress. The correlation between the wellbeing
measures and gender and marital status were examined. If the correlation was statistically significant,
gender and/or marital status was included in the model. The initial regression models included all
lifestyle variables and demographic variables, as indicated. A final regression analysis was performed
dropping non-significant predictors (p > 0.05).
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3. Results

3.1. Sample

The sample consisted of 203 first-year residents from four incoming classes (2012, n = 15; 2013,
n = 88; 2014, n = 59; 2015, n = 41) at five pediatric residency programs participating in the PIMR
program: (1) University of Arizona (n = 41); (2) University of Chicago (n = 56); (3) Eastern Virginia
Medical School/Children’s Hospital of the King’s Daughters (n = 55); (4) University of Kansas Medical
Center (n = 26); and (5) Stanford University (n = 25). The survey response rate across the cohorts was
63% and ranged between 45–88% across the residency programs. The sample was predominantly
female (76%), white (71%) or Asian (13%), and non-Hispanic (94%) with an average age of 28 years
old (range 24–39 years old). Half of the sample was married or cohabitating (50%) and 12% had
children. The majority of residents were US Doctors of Medicine (76%), followed by foreign medical
graduates (13%) and US Doctors of Osteopathic Medicine (11%). Residents completed the online
surveys at the beginning of PGY1. In terms of health status, 25% (n = 50) reported a chronic medical
condition and 19% (n = 38) reported taking medication for a chronic medical condition. The most
common medical conditions reported were psychological (depression, anxiety, and/or attention deficit
hyperactivity disorder; n = 15), asthma (n = 12) and allergies (n = 9). More than two-thirds (68.2%;
n = 135/198) had a normal BMI, while 23% (n = 46) fell in the overweight range and 5% were in the
obese range (n = 10). Residents reported experiencing pain an average of 1.3 days in the past seven
days (range 0–7). Almost half of the residents (47%; n = 95) reported experiencing at least one day of
pain. Few residents reported taking prescription medication for stress or anxiety (n = 16; 8%). Alcohol
consumption averaged 2.8 drinks in the past 7 days, with a maximum of 15 drinks in the past week.
Three residents reported smoking cigarettes (2%). In terms of hours worked in the past week, 92%
(n = 186) reported working 80 h or less with 59% (n = 119) working 61–80 h.

3.2. Wellbeing Measures

Descriptive statistics for the wellbeing measures are presented in Table 2. The average perceived
stress score (16) for this resident sample was slightly higher than normed sample data for the general
public (11.9–14.7), but was consistent with ranges for healthcare students (15.5–16.7) [23]. The average
depression score (12.9) was within the non-depressed range, with 70% of the sample scoring in this
range. However, 30% scored over 16, the cut-off score indicating a risk for clinical depression [14,24].
Over half the sample (55%) scored in the low emotional exhaustion range. Less than half (42%)
scored in the low depersonalization range. Twenty percent of residents scored in the high emotional
exhaustion range and 32% scored in the high depersonalization range. Fifteen percent scored in the
high burnout range on both the emotional exhaustion and depersonalization scales. The average score
on personal accomplishment (29.5) was in the low range (high risk for burnout) [15]. The average
life satisfaction score was 26.4 (in the satisfied range) with 68.9% scoring in the satisfied to extremely
satisfied range [17,18]. The mean positive affect (35.2) and negative affect scores (20.6) were slightly
better than the mid-point (30) on the Positive and Negative Affect Schedule (PANAS) scale and
consistent with what was observed in incoming family medicine residents in the Integrative Medicine
in Residency (IMR) program [25].

The average mindfulness score (35.4) was slightly higher than a general sample [20]. Residents in
the current sample scored lower on perspective taking and empathic concern and higher on personal
distress than a study of incoming internal medicine residents [26]. The average empathy score in this
resident sample (110.75) is lower than means obtained in the Jefferson Empathy Scale (JES) validation
study with both resident and medical student samples (118) [22].
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Table 2. Measures of wellbeing—descriptive statistics.

Wellbeing Measures N n Mean (SD)/% Yes Range Norm Data

Perceived stress 190 16.0 (5.9) 2–31 11.9–14.7 1

CES-D depression 190 12.9 (9.2) 0–42
Non-depressed 132 69.5% <16 non-depressed
Clinical depression risk 58 30.5% ≥16
MBI—Emotional exhaustion 203 18.1 (9.0) 0–54 19–26 average
Low emotional exhaustion 112 55.2%
Moderate emotional
exhaustion 50 24.6%

High emotional exhaustion 41 20.2%
MBI—Depersonalization 203 7.4 (4.9) 0–30 6–9 average
Low depersonalization 85 41.9%
Moderate depersonalization 54 26.6%
High depersonalization 64 31.5%
MBI—Burnout risk group
Low risk 70 34.5%
Moderate risk 102 50.2%
High risk 31 15.3%
MBI—Personal
accomplishment 203 29.5 (6.3) 12–48 39–34 average

Satisfaction with life 203 26.4 (5.8) 5–35 26–30 satisfied
PANAS Positive 174 35.2 (6.4) 10–50 35.3 2

PANAS Negative 174 20.6 (6.0) 10–42 19.6 3

Mindfulness 191 35.4 (7.1) 16–54 34.52 3, 31.17 4

IRI Empathic concern 190 21.5 (4.0) 11–28 22.2 5

IRI Personal distress 190 10.4 (4.9) 0–25 8.9 5

IRI Perspective taking 189 18.3 (4.3) 2–28 20.6 5

Jefferson empathy 174 110.7 (14.2) 79–140 118 6

1 General public validation sample; 2 Post Graduate Year (PGY1) Family medicine residents; 3 General sample;
4 Clinical sample; 5 PGY1 Internal medicine residents; 6 Resident and medical student mean, SD: standard deviation.

3.3. Lifestyle Behaviors

Descriptive statistics for the lifestyle behavior items by domain are presented in Table 3. Eating
breakfast was the most frequent behavior (mean = 5.7 days), while eating 5 servings of fruits and
vegetables was the least frequent (mean = 3.3 days). Most did not drink sugary beverages (60%).
Residents reported an average of 2 days of at least 10 min moderate exercise and 1.6 days of 10 min
of vigorous exercise. More than half of residents reported either 1–2 days (42%) or 3–4 days (28%)
of 30 min of moderate exercise. Most residents (83%) reported sedentary behavior less than 70% on
an average day. Residents reported engaging in an activity to manage stress an average of 3.3 days.
The most frequent practice was prayer (mean 2.3 days). The least frequent practice was progressive
muscle relaxation (mean = 0.2 days). While residents reported spending time in nurturing relationships
with family or friends most days (mean = 4.8 days), much less time was spent socializing with friends
(mean = 2.1 days). Most residents (74%) reported feeling a sense of belonging to a group. While getting
7–9 h of sleep (mean = 3.4 days) or waking feeling rested (mean = 3 days) averages were somewhat
low, trouble staying asleep was not a frequent issue (mean = 1.4 days). Residents reported enjoying
work an average of 4.6 days and feeling overwhelmed 2.6 days per week.
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Table 3. Lifestyle behaviors—descriptive statistics.

Domain/Items N n Mean/% SD Range

Diet/Nutrition

5 Servings fruits & vegetables 203 3.3 2.2 0–7
Eat calcium rich foods 203 4.9 2.0 0–7

Eat breakfast 200 5.7 1.9 0–7
Eat home cooked dinner 203 4.2 2.0 0–7

Drank caffeinated beverages * 203 5.6 2.2 0–7
Sugary fluid drinks average day * 202 0.6 0.9 0–5

0 122 60.4%
1 61 30.2%
2 8 3.9%
3 9 4.5%
4 1 0.5%

5 or more 1 0.5%
Servings high fiber average day 203 2.1 1.3 0–5

0 15 7.4%
1 51 25.1%
2 67 33.0%
3 43 21.2%
4 14 6.9%

5 or more 13 6.4%
Vegetarian 188 0.07 0.25 0–1

Yes 13 6.9%

Exercise

Vigorous physical activity ≥ 10 min 202 1.6 1.8 0–7
Moderate physical activity ≥ 10 min 202 2.0 2.0 0–7
Moderate physical activity ≥ 30 min 187

None 28 15.0%
1–2 days 78 41.7%
3–4 days 53 28.3%
5–6 days 21 11.2%
Everyday 7 3.7%

Percent sedentary average day * 198
Less than 5% 4 2.0%

6–10% 8 4.0%
11–20% 12 6.1%
21–30% 19 9.6%
31–40% 25 12.6%
41–50% 36 18.2%
51–60% 29 14.6%
61–70% 31 15.7%
71–80% 25 12.6%
81–90% 9 4.5%

91–100% 0 0%

Mind-Body/Spiritual Practices

Activity to relax or manage stress 202 3.3 2.4 0–7
Prayer 202 2.3 2.8 0–7

Spiritual ritual non-prayer 202 0.6 1.7 0–7
Personal reflection 201 1.5 2.2 0–7

Breathing for stress reduction 202 0.5 1.3 0–7
Progressive muscle relaxation 191 0.2 0.8 0–7

Social Support Activities

Spend time family/friends 203 4.8 2.3 0–7
Receive healthy touch 203 4.4 2.6 0–7
Socialize with friends 202 2.1 1.6 0–7

Sense of belonging groups 203
Yes 150 73.9%

Not sure 20 9.9%
No 33 16.3%

Number groups belong 203 1.9 1.2 0–6

Sleep

Get 7–9 h of sleep 203 3.4 2.2 0–7
Wake feeling rested 201 3.0 2.1 0–7

Trouble staying asleep * 201 1.4 2.0 0–7
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Table 3. Cont.

Domain/Items N n Mean/% SD Range

Hobbies 202 2.1 2.3 0–7

Number of Alcohol Drinks 200 2.8 3.0 0–15

Work

Enjoy work * 203 4.6 1.9 0–7
Feel overwhelmed by work 203 2.6 2.2 0–7

* Items reverse-scored when creating scales.

3.4. Differences between Burnout Risk Groups on Wellbeing and Lifestyle Behaviors

In the analyses examining the impact of burnout risk level on wellbeing, all of the models were
statistically significant (p < 0.006; Table 4). In comparing the burnout risk groups, the low burnout risk
group experienced significantly greater wellbeing than the high-risk group (p < 0.05) in all of the models.
Specifically, the low burnout risk group experienced less perceived stress, depression, negative affect,
and personal distress and greater satisfaction with life, positive affect, mindfulness, empathic concern,
perspective taking, and empathy than the high-risk burnout group (p < 0.05). Differences between the
moderate burnout risk group and the high burnout risk group were also observed for perceived stress,
depression, negative affect, satisfaction with life, positive affect, mindfulness, perspective taking and
empathy (p < 0.05), with the moderate risk group experiencing greater wellbeing than the high-risk
group. The low burnout risk group was significantly different from the moderate burnout risk group,
experiencing less perceived stress, depression, and negative affect and greater positive affect, empathic
concern, and empathy (p < 0.05). All post hoc group comparisons were statistically significant in the
perceived stress, depression, negative affect, positive affect, and empathy analyses, indicating that
wellbeing decreased significantly as burnout risk increased.

Table 4. Results of one-way variance analysis (ANOVA) for Burnout Group and wellbeing—means
and standard deviations.

Wellbeing Measures Total N *

Low Risk
n = 70

Moderate
Risk n = 102

High Risk
n = 31 p-Value

Mean SD Mean SD Mean SD

Perceived Stress 190 12.6 a,c 5.1 16.4 b 4.9 22.7 4.4 <0.001
CES-D Total 190 8.1 a,c 5.7 12.6 b 8.0 25.2 8.3 <0.001
Satisfaction with Life 203 27.9 a 4.3 27.0 b 5.3 21.1 7.4 <0.001
PANAS Positive 174 38.0 a,c 4.5 35.4 b 6.4 28.6 4.6 <0.001
PANAS Negative 174 17.5 a,c 4.6 20.5 b 5.2 27.8 4.9 <0.001
FMI Mindfulness 191 37.6 a 6.9 35.1 b 7.1 31.6 6.4 0.001
IRI Empathic Concern 190 22.8 a,c 3.7 21.2 3.9 19.7 3.9 0.001
IRI Perspective Taking 189 19.5 a 4.1 18.2 b 3.8 15.5 5.2 <0.001
IRI Personal Distress 190 9.3 a 4.7 10.4 4.8 12.7 4.7 0.006
Jefferson Empathy 174 115.8 a,c 13.0 110.6 b 13.2 99.2 14.1 <0.001

Lifestyle Behaviors

Diet/Nutrition 203 0.084 0.51 0.043 b 0.40 −0.20 0.62 0.048
Exercise d 203 0.045 0.7 0.053 0.7 −0.25 0.6 0.095
Mind-body/Spiritual
Practices 203 1.6 1.2 1.4 1.0 1.1 1.1 0.13

Social Support Activities d 203 0.018 a 0.7 0.075 b 0.6 −0.30 0.7 0.012
Sleep 203 4.4 a 1.5 4.1 b 1.4 2.9 1.3 <0.001
Hobbies 202 2.3 2.6 2.0 2.1 1.8 2.1 0.56
Alcohol drinks 200 2.5 2.7 3.2 2.9 2.5 3.6 0.32
Work Stress 203 1.7 a,c 1.1 2.6 b 1.5 4.2 1.6 <0.001

* N varied by measure. Post hoc Tukey tests: a low-risk vs. high-risk group, p < 0.05; b moderate-risk vs. high-risk
group, p < 0.05; c low-risk vs. moderate-risk group, p < 0.05; d means for exercise and social relationships are
z-scores, therefore the group mean is zero. Means greater than 0 indicate higher frequency than the group mean,
while negative means indicate a frequency lower than the group mean.
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For the lifestyle behaviors, the diet/nutrition, social relationships, sleep and work stress models
were statistically significant (p < 0.05; Table 4). The post hoc group comparisons between the low-risk
and high-risk groups or moderate-risk and high-risk groups, were statistically significant (p < 0.05)
in these models. The low-risk and moderate-risk groups reported engaging in a greater frequency of
social behaviors and quality sleep than the high-risk group. For diet/nutrition, the high-risk group
reported a lower frequency of healthy eating behaviors than the moderate risk group. In the work stress
model, the post hoc comparisons were significantly different between all burnout groups, indicating
an increase in work stress as burnout risk increased (p < 0.05). There was no difference between the
burnout risk groups for exercise, mind-body/spiritual practices, hobbies or alcohol use.

3.5. Relationship between Lifestyle Behaviors and Wellbeing Measures

Gender was significantly correlated with empathic concern and empathy and, therefore, included
in those regression models. Marital status was correlated with life satisfaction and included in that
regression model. The various combinations of lifestyle behaviors contributed 6% to 49% of the
variance in the tested models (R2), depending on the wellbeing measure examined (see Tables 5 and 6).
Work stress was a statistically significant predictor in all but one regression model, empathic
concern. Greater work stress was associated with increased perceived stress, depression, emotional
exhaustion, depersonalization, negative affect, personal distress, and lower personal accomplishment,
life satisfaction, positive affect, mindfulness, perspective taking, and empathy. The second-strongest
predictor across the wellbeing models was exercise. A higher frequency of engaging in exercise was
associated with less perceived stress, depression, negative affect, and personal distress, and higher
levels of personal accomplishment, positive affect, mindfulness, perspective taking, and empathy.
A higher frequency of engaging in social support activities was associated with higher life satisfaction,
mindfulness, and empathic concern and less depression. More quality sleep was associated with less
perceived stress, depression, emotional exhaustion, and negative affect. A greater frequency of healthy
eating behaviors was associated with lower levels of depersonalization and higher life satisfaction.
While a higher frequency of engaging in hobbies was associated with decreased personal distress,
it was also associated with less mindfulness. Mind-body/spiritual practices were associated with
increased mindfulness only. Alcohol use was non-significant in all the models. Gender was associated
with empathic concern and empathy, with females having greater empathic concern and empathy,
while marital status was non-significant.

Table 5. Lifestyle behavior predictors, R2 and betas on measures of wellbeing a.

Wellbeing Measure Model Adjusted R2 Model p-Value β t p-Value

Perceived stress 0.39 <0.001
Work stress 0.50 7.95 <0.001

Exercise −0.19 −3.35 0.001
Sleep −0.16 −2.45 0.015

CES-D Total 0.49 <0.001
Work 0.47 7.80 <0.001
Sleep −0.23 −3.93 <0.001
Social −0.18 −3.14 0.002

Exercise −0.13 −2.38 0.018
MBI emotional exhaustion 0.40 <0.001

Work stress 0.56 9.52 <0.001
Sleep −0.17 −2.94 0.004

MBI Depersonalization 0.16 <0.001
Work stress 0.34 5.21 <0.001

Diet −0.20 −3.09 0.002
MBI personal accomplishment 0.18 <0.001

Work Stress −0.34 −5.32 <0.001
Exercise 0.23 3.64 <0.001

Satisfaction with life b 0.26 <0.001
Work stress −0.36 −5.65 <0.001

Social 0.21 3.29 0.001
Diet 0.16 2.60 0.010
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Table 5. Cont.

Wellbeing Measure Model Adjusted R2 Model p-Value β t p-Value

PANAS positive 0.31 <0.001
Work stress −0.46 −7.29 <0.001

Exercise 0.27 4.25 <0.001
PANAS negative 0.26 <0.001

Work stress 0.37 5.05 <0.001
Exercise −0.17 −2.64 0.009

Sleep −0.17 −2.34 0.021
Mindfulness 0.20 <0.001
Work stress −0.27 −3.95 <0.001

Exercise 0.25 3.66 <0.001
Social 0.15 2.18 0.031

Hobbies −0.16 −2.27 0.024
Mind-body 0.14 2.01 0.046

IRI empathic concern c 0.06 0.001
Gender 0.20 2.77 0.006
Social 0.17 2.41 0.017

IRI perspective taking 0.064 0.001
Work stress −0.20 −2.76 0.006

Exercise 0.18 2.47 0.014
IRI Personal distress 0.078 <0.001

Exercise −0.21 −2.94 0.004
Work stress 0.20 2.78 0.006

Hobbies −0.15 −1.97 0.050
Jefferson empathy c 0.17 <0.001

Gender 0.29 4.11 <0.001
Exercise 0.26 3.72 <0.001

Work stress −0.17 −2.47 0.009
a Only statistically significant (p < 0.05) predictors in final model are presented. b Due to the correlation with marital
status, marital status was included in the initial model. However, it was non-significant and was dropped from
the final model. Married/cohabitating is coded as 1, single as 0. c Due to the correlation with gender, gender was
included in the model. Gender is coded 1 for male, 2 for female.

Table 6. Lifestyle behavior predictors and relationship to wellbeing measures.

Lifestyle
Behavior

PSS CES-D MBI-EEMBI-DEP MBI-PA SWLS
PANAS
Positive

PANAS
Negative

FMI
IRI
EC

IRI
PT

IRI
PD

JES

Work Stress ↑ ↑ ↑ ↑ ↓ ↓ ↓ ↑ ↓ ↓ ↑ ↓
Exercise ↓ ↓ ↑ ↑ ↓ ↑ ↑ ↓ ↑

Social Support ↓ ↑ ↑ ↑
Sleep ↓ ↓ ↓ ↓

Diet/Nutrition ↓ ↑
Hobbies ↓ ↓
Gender ↑ ↑

Mind-body/Spiritual ↓
Alcohol drinks

↑ Positive relationship between wellness behavior and wellbeing measure; ↓ Negative relationship between wellness
behavior and wellbeing measure.

3.6. On-Site Physician Wellness Activities

Wellness retreats were the most frequent type of wellness activity offered, with all sites
hosting wellness-focused retreats over the three-year period (see Figure 1). These retreats varied
in content-based on-site faculty preferences and available resources. Most were held off-site in a
private setting and provided opportunity for small group discussions and peer support, informational
seminars, and experiential learning. The next-most frequently reported activity was increased nutrition
options for residents, available initially at four sites, and at all sites by 2016. Physical activity options
(mainly access to gyms) increased from two sites in 2014 to four sites by 2016. Burnout prevention
activities increased from one site in 2014 to four sites; and by 2016, other wellness activities (empathy
skills training, self-regulation skills, conflict resolution/communication, and stress management) were
offered at three of the five sites.
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Figure 1. On-site physician wellness activities—number of sites by year.

4. Discussion

It is well established that burnout is prevalent in medical trainees and takes a steep toll on
mental and physical health [2]. This highlights the need for reform of the current medical education
model, and the paradox of recruiting medical students for both their academic strength and empathic
qualities. A combination that may predispose talented trainees to distress during the rigors of
conventional medical training. Addressing and preventing burnout from the very earliest stages
of medical school training is necessary, because burnout impacts patient care, quality of patient
counseling, and prevalence of medical errors [7]. The etiology of burnout is complex, involving a
variety of factors at the organizational, institutional, and individual levels, requiring coordinated,
systems-level solutions [8]. Surveys show that burnout rates in pediatric trainees mirror national
prevalence, emphasizing the urgent need for change at the earliest stages of pediatric training in
addition to preventive steps and education during medical school to avoid the recurring pitfall of
receiving first-year residents already in serious stages of burnout [4,6].

To highlight this point, our study findings demonstrate that a substantial proportion of first-year
pediatric residents in the PIMR pilot study began residency with higher levels of burnout and
depression and poorer emotional intelligence and empathy than comparison samples, mirroring
national trends [6]. Fifteen percent of residents in the study were high risk (high on both emotional
exhaustion and depersonalization), 50% were in the moderate risk (high or moderate in either
emotional exhaustion or depersonalization), and 35% were at low risk. In addition, with respect
to depression, 30% scored in the clinical depression risk range. This is considerably higher than a study
of residents and medical students that found 11% of first year residents were in the clinical depression
risk range [27].

In the cohort, as burnout risk increases, overall wellbeing, empathy and emotional intelligence
decreases. Residents with high burnout risk also reported more days of experiencing work stress,
and had lower wellbeing, social support, stress management behaviors, emotional intelligence, and
empathy than residents in the low and moderate risk groups. Overall, work stress was the strongest
predictor of burnout, wellbeing, and emotional intelligence in our sample, significant in all models
except empathic concern. The sense of feeling overwhelmed and lack of work enjoyment appears
to permeate all areas of the resident’s life, increasing burnout and decreasing wellbeing, emotional
intelligence, mindfulness, and empathy.

Residents in the high-risk burnout group reported lower frequencies of healthy eating, social
support activities, and quality sleep than their peers. One in four residents were living with a chronic
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illness, and 28% of residents entering the PIMR program were either overweight (23%) or obese (5%),
highlighting the links between chronic stress and upregulation of inflammatory cytokines, depression,
and other related comorbidities [28–30].

Exercise was a strong predictor of wellbeing and emotional intelligence, associated with less
stress and depression, greater personal accomplishment, affect, mindfulness, emotional intelligence
and empathy, although not distinguishing between burnout groups. Inadequate sleep was associated
with emotional exhaustion, as well as stress, depression, and negative affect, similar to the burnout
risk models. Social support activities were associated with less depression and greater life satisfaction,
mindfulness, and empathic concern, although contrary to the burnout models, they were not associated
with the burnout measures. Higher quality diet/nutrition behaviors were associated with less
depersonalization and greater life satisfaction. Female gender was associated with greater empathic
concern and empathy.

In our study, mind-body spiritual practices were not associated with any of the burnout, wellbeing,
or emotional intelligence measures. One reason for these findings may be due to the low frequency
of engagement in these behaviors in this sample. The narrow range may have limited the ability to
detect an association to the burnout, wellbeing, and emotional intelligence variables. Fortunately,
some residency programs are beginning to teach these behaviors, and future studies will be able to
examine the role of mind-body practices in prevention of burnout.

In summary, a majority of residents in the study were at either moderate or high risk of burnout,
not meeting basic recommendations for healthy lifestyle habits, and stood a 1 in 4 chance of being
overweight or obese. Our findings are consistent with other surveys that document high levels of
burnout in graduating US medical students [31], and mirror studies demonstrating lack of regular
physical activity in residents [32,33], and published reports of lower levels of stress and burnout in
medical students who exercised regularly [34–36]. While the percentage of overweight residents was
lower in our sample (23%) when compared to a study of first year residents from multiple specialties
(34%) [37], the rate of obese residents in our sample of pediatric residents was higher (5% vs. 0%).
In addition to the protective lifestyle behaviors mentioned, the remaining wellness activities (empathy
skills training, self-regulation skills, conflict resolution/communication, stress management) were
offered at 3 of the 5 sites. Ideally, these would serve to help moderate perceived work stress and help
build connections at work, cultivating social resilience, which has been shown to be protective against
burnout in medical training [38].

National surveys have shown that organizational and institutional measures to reduce and
prevent burnout are effective [39,40], and a prudent financial investment [41]. Despite these findings,
and widespread recognition of burnout’s mental and physical toll, few programs offer approaches to
promote self-care activities associated with lower burnout prevalence [34,42–44].

The PIMR program addresses these gaps in two important ways. First, by embedding a curriculum
on protective lifestyle behaviors into residency training, the concept of self-care is acknowledged and
normalized. Second, engagement of a critical mass of residents and faculty instructors participating in
and teaching these activities drives broader culture change within individual organizations. In our
study, this is borne out by the increase in program wellness activities over time. Perhaps most notable
is the increase from only 1 site offering burnout prevention activities in 2014 to 4 sites with burnout
prevention activities in 2016. Newly revised ACGME competencies mandating specific attention to
resident wellbeing will hopefully provide critical leverage to move this initiative forward [9].

Furthermore, promotion of healthy lifestyle behaviors in residents aligns with developing themes
in the medical literature suggesting that trainees with healthier lifestyle habits are more likely to
counsel patients on healthy lifestyle habits, and to do so more effectively than their less healthy
colleagues [45–47]. This point has special relevance in pediatric trainees, who have the potential to
encourage a lifetime of healthy habits in their young patients.
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Limitations

One of the main limitations of this study is the limited generalizability of the findings. The five
participating residencies were not randomly selected but volunteered to participate to pilot a new
integrative medicine curriculum. Given that there are nearly 200 pediatric residencies nationwide, it is
not possible to determine the representativeness of these 5 sites. In addition, the response rate was
63% across the sites, with variation in the response rate between the sites, also limiting our ability to
generalize our findings. Data was collected during the first trimester of residency and does not reflect
the full measure of residency stressors that accumulate throughout residency.

A second limitation is our primary emphasis on lifestyle behaviors as potential
mediators/moderators in the relationship between stress and burnout and its consequent effects.
Individual factors that can mediate the impact of stress, such as cognitive appraisals, coping styles
and strategies, self-efficacy expectations, grit, optimism, resiliency, hardiness, and social competence
were not assessed. System level factors were also not assessed. These include current rotations, prior
experience, and levels of faculty support and burnout and how this influences resident burnout, all
areas of active study. The newly developed lifestyle behavior instrument used in this study may not
have fully captured the lifestyle behaviors most critical to wellbeing. Further, the lifestyle behaviors
were captured retrospectively, thus it was not possible to confirm the accuracy of the self-reported
lifestyle behaviors with other methods, such as daily recording of the behavior. Lastly, the study
utilized online self-report surveys which may be subject to recall bias and social desirability influences.

Future directions could address efforts to increase the reach of the PIMR program by increasing
the number of enrolled sites and residents, thereby increasing reach and diversity. Another strategy
might include a more tailored rollout of self-care curriculum modules designed to educate leaders and
encourage a culture of wellness and engagement within the top levels of organizations [48].

5. Conclusions

Accruing research suggests that first-year residents enter training with high levels of
burnout, emphasizing the need for effective solutions to address burnout in medical education.
Burnout prevalence in our study supported these findings. Furthermore, high burnout risk was
associated with a decrease in overall wellbeing, increased work stress, inadequate sleep, fewer social
support activities, and poorer diet quality. New mandates from the ACGME to promote resident
wellbeing are encouraging, yet few educational programs currently exist to meet these requirements.
National surveys show that organizational measures designed to reduce burnout have proven effective.
The PIMR program offers an innovative curriculum that residency programs can use to target protective
lifestyle behaviors correlated with decreased burnout measures. These include physical activity, sleep,
nutrition, and stress management/coping skills. Within the PIMR program, education about these
behaviors is delivered in a train the trainer educational model that will ideally equip residents to
become more effective role models and counselors to their young patients.
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