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Abstract
Purpose of Review This review offers an evidence-based introduction to integrative therapies that can be used with children
receiving palliative care and suggestions for how to incorporate these therapies into practice.
Recent Findings For each integrative therapy discussed, recent research from both the pediatric and adult literature is
summarized.
Summary Integrative medicine offers a patient-centered approach to care that brings together conventional and complementary
therapies. Evidence-based integrative therapies exist for many troublesome end-of-life symptoms, including pain, anxiety,
nausea, and constipation, and offer the benefits of being low risk and non-invasive. The body of evidence on integrative therapies
for pediatric palliative care is still small but interest and use among patients and providers are stimulating increased research
efforts which are summarized here.

Keywords Pediatric palliative care . Integrative medicine . Acupuncture . Aromatherapy . Botanicals . Mindfulness .

Breastfeeding

Introduction

Integrative medicine is a patient-centered, evidence-based ap-
proach to care that brings together conventional and comple-
mentary therapies to address the full spectrum of a person’s
biopsychosocial needs [1, 2••]. Complementary medicine is

an umbrella term for a diverse array of therapies developed
outside the bounds of conventional medicine and includes
biochemical therapies such as herbs, supplements, and diets,
mind-body therapies, bioenergetic therapies, biomechanical
therapies, and whole medical systems such as Ayurveda and
Traditional Chinese Medicine [3].

Integrative medicine is a natural ally in the practice of palli-
ative care. They both share an emphasis on allowing the course
of treatment to be defined by the patient’s goals and prefer-
ences, on understanding the patient’s illness within the broader
context of their life circumstances, and on using less invasive
interventions when possible. Integrative medicine offers pallia-
tive care practitioners an expanded toolbox for promoting com-
fort and managing symptoms as well as an expanded platform
for partnering with patients around the health practices and
beliefs that are most important to them. When there is a desire
to reduce the use of opiates and sedatives, integrative medicine
offers an array of non-pharmacologic approaches to pain and
symptom management.

The responsibility of the palliative care practitioner vis-à-
vis complementary and integrative medicine is twofold. First,
palliative care providers must be able and willing to meet
patients where they are in terms of their use of complementary
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therapies. Between 40% and 70% of pediatric subspecialty
patients and children with chronic illness are using comple-
mentary therapies [2••, 4]. Palliative care providers should be
asking about the use of these therapies in an open and non-
judgmental way with the goal of partnering with patients and
families to assess the impact of these therapies, identify any
potential interactions with other therapies they are receiving,
and integrate these therapies into the patient’s treatment plan
when appropriate. Given the increasing body of evidence that
supports the use of complementary therapies in a diverse array
of patient populations and disease processes, it is also the
responsibility of palliative care providers to educate them-
selves in evidence-based integrative approaches that have
the potential to benefit their patients and to consider prescrib-
ing these therapies in contexts where they have been shown to
be helpful.

Our goal in this review is to help palliative care providers
meet both of the above imperatives—to become more aware
of the complementary therapies that patients may already be
using and to begin to integrate evidence-based integrative ap-
proaches into their own practice.

Aromatherapy/Essential Oils

Aromatherapy, the use of essential oils for healing, has been
used for therapeutic purposes for nearly 6000 years. Essential
oils are concentrated extracts taken from roots, leaves, seeds,
or blossoms of plants. Aromatherapy massage involves mas-
sage using a carrier oil or base oil combined with essential oils
such as rose or lavender oil. René-Maurice Gattefosse, a
French chemist, established the science of aromatherapy in
1928 [5]. In children, essential oils may be administered via
aromatic baths, aromatic compresses, aromatic foot baths, dif-
fusion, gargle, inhalation, oral, pillow, spot treatment, steam
inhalation, and sublingual drops [6]. Essential oils have
gained popularity in the USA since the 1980s with the first
research studies on aromatherapy in pediatric palliative care
published in the 1990s [7, 8].

Essential oils are believed to have physical healing and
emotional calming properties, both of which are beneficial
to pediatric palliative care patients. There are limited studies
examining the effectiveness of essential oils. Oils such as lav-
ender and rosemary influence the mental state; improve de-
pression, attention, and cognitive processes; and can improve
the perception of pain [9, 10]. Lemon and lavender oil cause
measurable, short-lived physiologic changes in conscious and
unconscious palliative patients which are notably different
from healthy patients [11]. Orange essential oil can reduce
salivary cortisol and pulse rate of anxious children during
dental treatment [12]. A small palliative care study showed
sandalwood oil to be effective in reducing anxiety [13].
Aromatherapy with lavender essence helps reduce pain

severity of intravenous catheter insertion in children [14].
Aromatherapy withRosa damascenaMill can be used in post-
operative pain in children ages 3–6 years, together with other
common treatments without any significant side effects [15].
Aromatherapy had a small non-significant effect size in
treating postoperative nausea and vomiting compared with
control in one pilot study [16].

Aromatherapy can be beneficial for children at end of life,
specifically to reduce anxiety. Lavender is one of the most
commonly used essential oils for anxiety in children.
Children ages 3–5 years may benefit from a mixture of five
drops each of lavender, orange, and cedarwood administered
via one drop of the mixture combined with equal parts of
carrier oil to the wrists.

According to the Omaha Children’s Hospital and Medical
Center Housewide Policy for Palliative Care, the following
are approved for use: (1) a combination of lavender, orange,
juniper berry, patchouli, and ylang-ylang for anxiety, stress,
frustration/fear, and pain; (2) a combination of ginger, carda-
mom, spearmint, and fennel for stomach upset, motion sick-
ness, nausea, emesis; (3) a combination of lemon, orange,
bergamot, lavender, and peppermint for lethargy, fatigue, or
sense of depletion; (4) a combination of peppermint, rose-
mary, frankincense, and bergamot for distraction or general-
ized discomfort; and (5) a combination of lavender, marjoram,
tangerine, and ylang-ylang for insomnia [17].

Essential oils are generally considered to be safe, but cau-
tion should be used in children because of risk of allergic
reactions and skin sensitivity, accidental ingestion, and poi-
soning. A 2016 meta-analysis of a total of 12 pediatric and
adult studies concluded that aromatherapy should be consid-
ered a safe addition to current pain management procedures as
no adverse effects were reported in any of the included studies
[18•]. Though the proper use of essential oils is generally safe,
potential reactions with medications are not well studied and
should be considered [19]. As pediatric palliative care programs
increase in numbers and size, further research on effectiveness
and safety of aromatherapy is needed to help guide treatment.

Botanicals, Vitamins, and Dietary
Supplements

Botanicals/herbs, vitamins, and dietary supplements can be
very helpful in managing pain and other symptoms during
end-of-life care and can be especially helpful when used
alongside other modalities such as acupuncture, mind-body
therapies, or gentle manual therapies, in addition to conven-
tional therapies.

Botanicals/herbs have been used to treat various ailments
for centuries by indigenous cultures. Greater interest in “nat-
ural” approaches to health over the past decades has increased
awareness and use of these products. Herbs have “Generally
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Recognized As Safe” (GRAS) status for use in the USA.
GRAS is the US Food and Drug Administration (FDA) des-
ignation that a chemical or substance is considered safe by
experts qualified by scientific training and experience to eval-
uate their safety so therefore is exempted from the usual
Federal Food, Drug, and Cosmetic Act (FFDCA) food addi-
tive tolerance requirements. The FDA regulates vitamins and
dietary supplements under a different set of regulations than
those covering drug products. Under the Dietary Supplement
Health and Education Act of 1994 (DSHEA), the FDA is
responsible for taking action against any adulterated or
misbranded dietary supplement product after it reaches the
market [20].

Magnesium is a supplement that is helpful for pain as it is a
natural muscle relaxant and pain reliever. It also helps promote
sleep and alleviate depression and anxiety through its natural
calming effects [21]. In addition, it is an effective treatment for
constipation. A typical dose would be 250–500 mg or the
lessor of 9 mg/kg orally one to two times a day using magne-
sium glycinate, gluconate, aspartate, malate, or chloride as
these salts are less likely to cause GI upset.

Ginger is also good for pain relief as it has natural anti-
inflammatory actions [22]. Ginger is also widely known for its
digestive effects and is used as a nausea reliever [23]. Ginger
can be used as a tea, as extract, or in capsule form in a dose of
500 mg four to six times a day.

Omega-3 fatty acids, in the form of fish oil/flax oil or eating
fatty fish, have been shown to reduce pain and to help alleviate
depression in patients with anxiety/depressive symptoms and
chronic pain [24]. Anxious and depressive symptoms contrib-
ute to worsening pain and chronic pain often contributes to
such disorders. Using Omega-3s in doses of 1–3 g per day
may help break this cycle of dysfunction.

Chamomile, in the form of tea, extracts, or capsules, can be
used for nausea/stomach upset, dyspnea, anxiety, agitation, or
insomnia. The active ingredient in chamomile binds to
gamma-aminobutyric acid (GABA) receptors to exert anxio-
lytic effects without sedation [25]. An effective dose is 1 to 3 g
taken three to four times daily. Brewing one heaping teaspoon
of dried chamomile flowers in one cup boiled water for 10min
yields about 3 g of chamomile.

Valerian root can be used for dyspnea, anxiety, restlessness,
agitation, and insomnia [26]. Dosing of 100 to 300 mg 30–
60 min before bedtime is recommended for sleep. It can also
be dosed on a three-times-a-day schedule for anxiety or
dyspnea.

Cannabidiol (CBD oil) has diverse CNS actions with anti-
psychotic, analgesic, anticonvulsant, antioxidant, and anti-
inflammatory properties and has been studied widely in adults
as a treatment for anxiety [27]. Dosing starts at 0.5 mg/kg/dose
given one to two times a day for children. Dosing can safely
be increased every 3 days for optimal effects. For treatment of
anxiety in adults, doses of 300–600 mg are used.

Vitamin D treats myalgias/muscle pain, strengthens the im-
mune system, helps promote brain function, and reduces de-
pression [28]. To target a serum 25-hydroxy vitamin D level of
50-80 ng/ml, considered the optimal levels, daily doses of
1000-5000 IU may be needed.

Bach flower remedies (Rescue Remedy™)—flower ex-
tracts—are commonly recommended by practitioners for anx-
iety, dyspnea, and pain without causing sedation. Though
there are few controlled prospective trials of Bach flower rem-
edies (BFRs) for psychological problems and pain, BFRs are
considered safe [29]. Fifteen to thirty drops can be given as
needed for symptom relief.

L-Theanine has been used for its relaxation and anti-anxiety
effects and is also good for promoting sleep. L-Theanine re-
duces anxiety by increasing levels of GABA and serotonin.
Excess serotonin manufactures more melatonin [30]. Typical
dosing would be 100 to 200 mg once or twice daily.

Acupuncture/Acupressure: Harnessing
the Body’s Own Healing

Acupuncture is a form of therapy that has been practiced in
China for over 2500 years. Based on the concept of Qi (life
force) which travels along meridians, acupuncture points can
be accessed by needles to balance and remove obstructions
along the meridians, and thereby treat ailments. Acupuncture
has been used to treat conditions like pain, nausea, and anxi-
ety—common complaints in pediatric palliative care [31, 32].
Up to 20% of children in the USA have used acupuncture [33].

In a 1997 consensus statement, the National Institute of
Health reported on the safety of acupuncture and its efficacy
for postoperative dental pain and nausea/vomiting in both
postoperative recovery and chemotherapy [34]. Since then,
acupuncture has been shown to be safe in pediatrics and effi-
cacious in treating nausea, vomiting, and pain [35, 36•, 37,
38]. More recently amidst the opioid epidemic in America,
acupuncture has received national attention with the Federal
Drug Agency recommending that healthcare providers learn
about acupuncture specifically as a non-pharmacological mo-
dality to treat pain [39].

While acupuncture’s mechanism is not completely eluci-
dated, numerous pathways have been implicated, including
endogenous endorphin release reversed by naloxone, connec-
tive tissue distortion and its local and downstream effects,
cerebral cortex remodeling, and autonomic nervous system
modulation [40–44].

Acupuncture/acupressure provides numerous advantages
for children in palliative care. Both can be applied to all ages,
including infants. Acupuncture can be administered by a phy-
sician trained in acupuncture or by a licensed acupuncturist.
Acupressure can be taught to both patients and caretakers for
administration. Having the hands of a loved one perform
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acupressure may bring comfort akin to the benefits of thera-
peutic touch [45], strengthening their connection, and
empowering the caretaker with a therapeutic tool to help re-
lieve the child’s discomfort.

Shoni Shin is a form of acupuncture from Japan that is
particularly useful in young infants/children as therapeutic
effect can be obtained by light strokes applied with shells,
stones, or metal objects along the meridians [46]. Auricular
acupuncture utilizes points on the auricle, which can be
accessed by beads, semi-permanent ear needles, and acupunc-
ture needles [47]. An advantage in using Shoni Shin and au-
ricular acupuncture is that neither form of acupuncture inter-
feres with monitoring leads or indwelling tubes. Another ben-
efit is that children can freely move while receiving these
therapies, making them easier to tolerate.

Children in palliative care are often extensively medicated,
which may result in drug interactions and detrimental side
effects [32]. Unlike pharmaceuticals that could compound
symptomology, acupuncture activates the body’s inherent
mechanisms, avoiding interactions with drugs. Adverse ef-
fects from acupuncture are “substantially lower than many
drugs,…” [34] and a systematic review concluded “that acu-
puncture is safe when performed by appropriately trained
practitioners” [35].

Although there is a paucity of acupuncture research in pe-
diatric palliative medicine, the published safety, efficacy, and
acceptability of acupuncture in children and adults suggest the
benefits this therapy can offer to children and families during
the entire complex and critical disease trajectory. Acupuncture
could be an invaluable treatment option in the field of pediat-
ric palliative medicine, an area ripe for research.

The Impact of Breastfeeding and Breastmilk

Breastfeeding and breastmilk are not always considered in
discussions of palliative care. Healthcare providers often re-
frain from discussing breastfeeding or milk expression with
the families of dying infants, worrying that this will be one
more burden on the family.

When expectant parents are faced with an infant with a life-
threatening diagnosis, perinatal palliative care at birth is often
chosen. In preparation for their baby’s birth and death, fami-
lies can plan how they would like to spend the limited time
with their newborns, which may include quiet time with skin-
to-skin and breastfeeding opportunities. Mothers of sick or
dying infants often find solace and satisfaction in the oppor-
tunity to provide milk to their infants, rich with antibodies,
growth factors, oligosaccharides, and many other anti-
inflammatory properties which have the potential to nourish,
heal, and soothe. When the opportunity to express milk and
the benefits it could provide to the infant are discussed openly,
families are often very interested and committed to doing so.

Healthcare providers should develop a level of comfort
discussing the imminent onset of lactation with women deliv-
ering a live or stillborn infant at any point beyond 16 weeks
gestation. The normal progression of lactogenesis will occur
following delivery of the infant and placenta with the drop in
progesterone and rise in prolactin. Colostrum expression is
often possible prior to delivery and milk “comes in” between
days 2 and 5 postpartum, regardless of the birth outcome.

While every scenario is different, consideration should be
given to placing the palliative care infant skin-to-skin at the
breast when feasible as soon as possible after delivery.
Substantial literature supports the benefits of kangaroomother
care (KMC), originally defined as skin-to-skin contact, prone
and upright, on the chest of the mother, father, or other care-
giver. Stabilization of vital signs and blood sugar are some of
the physiologic rewards from this low-tech activity [48]. In
addition, KMC provides an excellent chance for quality inti-
mate time for family members with the infant. Direct
breastfeeding if possible is ideal; however, infants can be put
to the expressed breast to suckle for comfort if direct feeding is
not an option. Nasogastric tube feeds of expressed breastmilk
can be provided to the stable infant while being held in KMC
by any family member. Oxytocin plays a role for all partici-
pants in KMC with regard to bonding, attachment, relaxation,
and effect on mood. These are precious heartwarming mo-
ments to be shared by families and offering them can be an
immensely sacred opportunity.

Preparing the grieving mother of a stillborn or a very pre-
term infant for lactogenesis will allow her to be proactive in
anticipating milk leakage, alleviating engorgement, and estab-
lishing full lactation if desired. The postpartum period of sep-
aration if the infant is sent to a neonatal intensive care unit, for
example, is an important time to begin milk expression. Drops
of colostrum can be collected and used on an oral swab for the
NPO ventilated infant. In the case of prenatal loss, the prob-
lems that mothers encounter extend beyond the pain of breast
engorgement and leakage; every drop of leaked milk may be a
reminder of the loss [49].

In the event of infant death, surplus milk stored at home or
in the hospital can be donated to benefit other sick or preterm
infants. Many of the non-profit donor human milk banks
across the USA will screen bereaved moms and arrange for
direct overnight shipping of surplus frozen breast milk at no
cost. Upon receipt of the frozen milk, it is thawed, pooled,
pasteurized, and refrozen by the milk bank to be provided to
other sick or preterm infants in need.

Many families note that the opportunity to donate their infant's
previous milk to another sick or preterm infant plays a large
comforting role in their healing process. Some women find this
to provide such a positive sense of purpose, remembrance, and
gratification they choose to continue to express their milk as a
legacy to their infant—offering an incredible ongoing gift of
donor human milk treatments to other infants in need [50].
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Mind-Body Therapies

Mind-body therapies capitalize on the connection between the
mind and the body to influence physiology; improve physical,
mental, and emotional functioning; and increase wellbeing
[51]. Some commonly used mind-body therapies are mindful-
ness or meditation, yoga, biofeedback, guided imagery, and
clinical hypnosis or hypnotherapy. Mind-body therapies can
be adapted to the developmental needs of children and ado-
lescents of all ages, including infants and children with devel-
opmental disabilities, whose autonomic responses can be af-
fected by rhythmic movements and sounds [52]. In the palli-
ative care setting, mind-body therapies can be used to help
children and adolescents reduce pain and anxiety and better
cope with painful procedures, and can also be used to help
caregivers better cope with the stress of caring for an ill child.

Biofeedback

In biofeedback, individuals use real-time feedback to strength-
en their ability to regulate autonomic processes. During a bio-
feedback session, the individual practices a skill like deep
breathing or progressive muscle relaxation while connected
to a monitor that allows them to track their success using phys-
iologic measurements, such as a heart rate, EEG waves, or
temperature. Outcomes of biofeedback that are relevant to pal-
liative care include improvement in coping with chronic pain
and reduced anxiety [53, 54]. Biofeedback can also help re-
duce anxiety associated with painful procedures. In one rele-
vant example, children with cancer underwent a series of bio-
feedback sessions prior to painful procedures using the
HeartMath emWave device to give them feedback on their
heart rate variability during performance of a belly breathing
relaxation exercise. The majority of patients in this small study
reported reduced fear of a planned painful procedure following
this intervention [55]. Certified biofeedback providers can be
found through the Biofeedback Certification International
Alliance [56] but there are also an increasing number of
consumer-directed devices and apps that can be used at home
andwhich may appeal to children’s interest in technology [51].

Meditation and Mindfulness

Meditation and mindfulness are practices that strengthen the
individual’s ability to attend to a chosen point of focus with
the goal of being more consistently aware of present-moment
experience [57]. During meditation, individuals focus on an
attentional anchor such as the breath, sound, movement, or a
repetitive phrase (mantra) and practice returning to the point
of focus when their attention wanders. Meditation has been
part of religious and cultural traditions across the world for
thousands of years but has been adapted for secular audiences
as the practice of mindfulness. Jon-Kabat Zinn developed

mindfulness-based stress reduction (MBSR) as an 8-week cur-
riculum [58, 59] that has demonstrated benefit in a wide vari-
ety of well and ill adults and children. There is also a growing
body of evidence supporting the effectiveness of more brief
mindfulness practices, including two pilot studies of 5-min
mindfulness interventions in adult palliative care patients
and their caregivers that showed reductions in distress [60,
61]. In meta-analyses of the effects of mindfulness on diverse
populations of adults, the outcomes most relevant to palliative
care include reductions in pain, anxiety, stress, and depression,
as well as improvement in physical functioning and quality of
life [62–64]. Research on meditation and mindfulness in chil-
dren has focused largely on school-based populations and
there is a dearth of evidence on these techniques in ill children.
While further research is needed to assess the efficacy of med-
itation and mindfulness in pediatric palliative care patients,
these interventions are low risk. There are many mindfulness
apps that include practices for children and can be used by
patients, families, and providers.

Caregiver Stress

Watching a child suffer can be overwhelming for caregivers,
leading them to inadvertently compound the child’s pain per-
ception or catastrophizing through an empathic response.
Caregivers may repeatedly verbalize feelings of anxiety, an-
ger, and sense of urgency to “fix the problem” in the child’s
presence. Working with stressed parents and caretakers in this
situation can be extremely demanding and at the same time
offers clinicians an important opportunity to buffer the child’s
suffering by guiding caretakers towards techniques to address
their own stress and suffering in more constructive ways.

First steps include acknowledgment of the adult’s dis-
tress, confidence to introduce the topic in a compassionate
manner, and familiarity with evidence-based resources that
may offer new coping options. Depending on the parent’s
interests and available resources, any of the mind-body
tools from simple breath work to a more complex medita-
tion practice have potential to be helpful. Some of the most
robust literature in this area comes from the pediatric on-
cology literature where parental stress and its impact on
children have been widely recognized [65].

For example, in a group survey of 125 families whose child
was undergoing treatment for cancer, more than 95% of par-
ents reported post-traumatic stress symptoms [66]. Work is
underway to develop reliable scales to help clinicians identify
those caretakers in most need [67], and in offering caretakers
new insights into perspective taking and how to decrease their
burnout in these very challenging circumstances [68].

Interventions are beginning to be evaluated for efficacy. In
a study examining the effectiveness of guided imagery and
progressive muscle relaxation (PMR) as a tool to reduce stress

154 Curr Pediatr Rep (2018) 6:150–157



and improve mood in parents of children hospitalized for ma-
lignancies, the treatment group (n = 29 parents, control n = 25
parents) received individualized 25-min sessions once weekly
for 3 weeks using PMR and guided imagery scripts tailored to
the intervention. Recordings in CD form were also given to
the parents for continued use. Results showed statistically sig-
nificant improvement in anxiety (p = 0.008) and reduction in
tension (p = 0.027) and a decrease in sadness (p = 0.001) ver-
sus the control group [69].

Mindfulness is another mind-body technique under active
study and can be taught in a variety of ways. Online delivery
of a mindfulness curriculum has been shown to be effective in
adults [70] and has been piloted with parents of pediatric on-
cology survivors with promising results. Therapies such as
mindfulness can also be harnessed by clinicians to buffer their
own stress, an area of very active study [71].

Conclusions

Integrative medicine offers a variety of therapies that can help
children receiving palliative care reduce pain and anxiety,
manage troublesome symptoms, and strengthen their connec-
tion to their caregivers. Caregivers can also benefit from inte-
grative therapies to help them copewith the stress of caring for
an ill child. The integrative therapies presented are low risk
with few reported adverse effects, and while current evidence
is limited in the pediatric palliative care population, the
existing evidence supports their safe use in children. Further
research is needed to fully elucidate the efficacy of integrative
therapies in pediatric palliative care.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any of
the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1. National Center for Complementary and Integrative Medicine.
Available at https://nccih.nih.gov/health/integrative-health.
Accessed March 24, 2018.

2.•• McClafferty H, Vohra S, Bailey M, Brown M, Esparham A,
Gerstbacher D, et al. Pediatric integrative medicine. Pediatrics.

2017;140(3) https://doi.org/10.1542/peds.2017-1961. This
reference defines terms related to integrative medicine and
outlines common therapies along with the educational,
research-related, and clinical implications.

3. Stewart M, Sibinga EM. Complementary and alternative medicine
in pediatric primary care. In: Berkowitz C (Ed), Berkowitz’s pedi-
atrics: a primary care approach, 4th edition. American Academy of
Pediatrics. 2013.

4. Adams D, Dagenais S, Clifford T, Baydala L, King WJ, Hervas-
Malo M, et al. Complementary and alternative medicine use by
pediatric specialty outpatients. Pediatrics. 2013;131(2):225–32.
https://doi.org/10.1542/peds.2012-1220.

5. Ehrlich S. Aromatherapy. Updated 2011. https://www.umm.edu/
health/medical/altmed/treatment/aromatherapy- website accessed
3/11/2018.

6. Johnson S. Evidence-based essential oil therapy: the ultimate guide
to the therapeutic and clinical application of essential oils paper-
back. Scott A. Johnson Professional Writing Services, LLC,
July 11. 2015.

7. Wilkinson S. Aromatherapy and massage in palliative care. Int J
Palliat Nurs. 1995;1(1):21–30.

8. Shenton D. Does aromatherapy provide an holistic approach to
palliative care? Int J Palliat Nurs. 1996;2(4):187–91.

9. Moss M, Cook J, Wesnes K, Duckett P. Aromas of rosemary and
lavender essential oils differentially affect cognition and mood in
healthy adults. Int J Neurosci. 2003;113(1):15–38.

10. Gedney JJ, Glover TL, Fillingim RB. Sensory and affective pain
discrimination after inhalation of essential oils. Psychosom Med.
2004;66:599–606.

11. Goepfert M, Liebl P, Herth N, Ciarlo G, Buentzel J, Huebner J.
Aroma oil therapy in palliative care: a pilot studywith physiological
parameters in conscious as well as unconscious patients. J Cancer
Res Clin Oncol. 2017;143(10):2123–9.

12. Jafarzadeh M, Arman S, Pour FF. Effect of aromatherapy with
orange essential oil on salivary cortisol and pulse rate in children
during dental treatment: a randomized controlled clinical trial. Adv
Biomed Res. 2013;2:10.

13. Kyle G. Evaluating the effectiveness of aromatherapy in reducing
levels of anxiety in palliative care patients: results of a pilot study.
Complement Ther Clin Pract. 2006;12(2):148–55.

14. Bikmoradi A, Khaleghverdi M, Seddighi I, Moradkhani S,
Soltanian A, Cheraghi F. Effect of inhalation aromatherapy with
lavender essence on pain associated with intravenous catheter in-
sertion in preschool children: a quasi-experimental study.
Complement Ther Clin Pract. 2017;28:85–91.

15. Marofi M, Sirousfard M, Moeini M, Ghanadi A. Evaluation of the
effect of aromatherapy with Rosa damascenaMill. on postoperative
pain intensity in hospitalized children in selected hospitals affiliated
to Isfahan University of Medical Sciences in 2013: a randomized
clinical trial. Iran J Nurs Midwifery Res. 2015;20(2):247–54.

16. Kiberd MB, Clarke SK, Chorney J, d’Eon B, Wright S.
Aromatherapy for the treatment of PONV in children: a pilot
RCT. BMC Complement Altern Med. 2016;16(1):450.

17. Aromatherapy, Housewide Policy/Procedure, Patient Care/Palliative
Care, Children’s Hospital and Medical Center of Omaha,
IDENTIFICATION CODE: PTCR154h. Originally approved
1/2017. http://childrensomaha.org/uploads/public/documents/
workfiles/thepulse/aromatherapy.pdf- accessed 3/14/18.

18.• Lakhan SE, Sheafer H, Tepper D. The effectiveness of aromather-
apy in reducing pain: a systematic review and meta-analysis. Pain
Res Treat. 2016;2016:8158693. This reference describes the ef-
fectiveness in aromatherapy in reducing pain in a number of
different types.

19. Loo M. Integrative medicine for children. Philadelphia: Saunders
Elsevier; 2009. p. 85.

Curr Pediatr Rep (2018) 6:150–157 155

https://nccih.nih.gov/health/integrative-health
https://doi.org/10.1542/peds.2017-1961
https://doi.org/10.1542/peds.2012-1220
https://www.umm.edu/health/medical/altmed/treatment/aromatherapy-
https://www.umm.edu/health/medical/altmed/treatment/aromatherapy-
http://childrensomaha.org/uploads/public/documents/workfiles/thepulse/aromatherapy.pdf
http://childrensomaha.org/uploads/public/documents/workfiles/thepulse/aromatherapy.pdf


20. Dietary Supplements. Food and Drug Administration Website.
Available at https://www.fda.gov/Food/DietarySupplements.
Accessed March 23, 2018.

21. Tarleton EK, Littenberg B, MacLean CD, Kennedy AG, Daley C.
Role of magnesium supplementation in the treatment of depression:
a randomized clinical trial. PLoS One. 2017;12(6):e0180067.
https://doi.org/10.1371/journal.pone.0180067.

22. Mashhadi NS, Ghiasvand R, Askari G, Hariri M, Darvishi L, Mofid
MR. Anti-oxidative and anti-inflammatory effects of ginger in
health and physical activity: review of current evidence. Int J Prev
Med. 2013;4(Suppl 1):S36–42.

23. Lete I, Allué J. The effectiveness of ginger in the prevention of
nausea and vomiting during pregnancy and chemotherapy.
Integrative Med Insights. 2016;11:11–7. https://doi.org/10.4137/
IMI.S36273.

24. Cortes ML, Castro MMC, Jesus RP, Barros N, João A, Kraychete
DC. Therapy with omega-3 fatty acids for patients with chronic pain
and anxious and depressive symptoms. Revista Dor. 2013;14(1):48–
51. https://doi.org/10.1590/S1806-00132013000100012.

25. Srivastava JK, Shankar E, Gupta S. Chamomile: a herbal medicine
of the past with bright future. Mol Med Rep. 2010;3(6):895–901.
https://doi.org/10.3892/mmr.2010.377.

26. Savage K, Firth J, Stough C, Sarris J. GABA-modulating
phytomedicines for anxiety: a systematic review of preclinical
and clinical evidence. Phytother Res. 2018;32(1):3–18. https://
doi.org/10.1002/ptr.5940.

27. Blessing EM, Steenkamp MM, Manzanares J, Marmar CR.
Cannabidiol as a potential treatment for anxiety disorders.
Neurotherapeutics. 2015;12(4):825–36. https://doi.org/10.1007/
s13311-015-0387-1.

28. Caccamo D, Ricca S, Currò M, Ientile R. Health risks of
hypovitaminosis D: a review of new molecular insights. Int J Mol
Sci. 2018;19(3) https://doi.org/10.3390/ijms19030892.

29. Howard J. Do Bach flower remedies have a role to play in pain
control? A critical analysis investigating therapeutic value beyond
the placebo effect, and the potential of Bach flower remedies as a
psychological method of pain relief. Complement Ther Clin Pract.
2007;13(3):174–83. https://doi.org/10.1016/j.ctcp.2007.03.001.

30. Lu K, Gray MA, Oliver C, Harrison BJ, Bartholomeusz CF, Phan
KL, et al. The acute effects of L-theanine in comparison with al-
p razo lam on ant ic ipa tory anxie ty in humans . Hum
Psychopharmacol. 2004;19:457–65.

31. Xinnong C. Chinese acupuncture and moxibustion. Beijing:
Foreign Languages Press; 2017.

32. Feudtner C, Kang TI, Hexem KR, Friedrichsdorf SJ, Osenga K,
Siden H, et al. Pediatric palliative care patients: a prospective mul-
ticenter cohort study. Pediatrics. 2011;127:1094–101. https://doi.
org/10.1542/peds.2010-3225.

33. Barnes PM, Bloom B, Nahin RL. Complementary and alternative
medicine use among adults and children: United States, 2007. Natl
Health Stat Rep. 2008;12:1–23.

34. NIH Consensus Conference. Acupuncture. JAMA. 1998;280:
1518–24.

35. Adams D, Cheng F, Jou H, Aung S, Yasui Y, Vohra S. The safety of
pediatric acupuncture: a systematic review. Pediatrics. 2011;128:
e1575–87. https://doi.org/10.1542/peds.2011-1091.

36.• Wu X, Chung VCH, Hui EP, Ziea ETC, Ng BFL, Ho RST, et al.
Effectiveness of acupuncture and related therapies for palliative care
of cancer: overview of systematic reviews. Sci Rep. 2015;5:16776.
https://doi.org/10.1038/srep16776. This reference examines the
evidence for or against the efficacy of acupuncture for a
number of common cancer-related symptoms.

37. Yang C, Hao Z, Zhang LL, Guo Q. Efficacy and safety of acupunc-
ture in children: an overview of systematic reviews. Pediatr Res.
2015;78:112–9. https://doi.org/10.1038/pr.2015.9.

38. Jindal V, Ge A, Mansky PJ. Safety and efficacy of acupuncture in
children a review of the evidence. J Pediatr Hematol Oncol. 2008;30:
431–42. https://doi.org/10.1097/MPH.0b013e318165b2cc.

39. FDA Education Blueprint for Health Care Providers Involved in the
Management or Support of Patients with Pain. In: United States
Food and Drug Administration. 2017.

40. Han JS. Acupuncture and endorphins. Neurosci Lett. 2004;361:
258–61. https://doi.org/10.1016/j.neulet.2003.12.019.

41. Langevin HM, Bouffard NA, Badger GJ, Churchill DL, Howe AK.
Subcutaneous tissue fibroblast cytoskeletal remodeling induced by
acupuncture: evidence for a mechanotransduction-based mecha-
nism. J Cell Physiol. 2006;207:767–74. https://doi.org/10.1002/
jcp.20623.

42. Maeda Y, Kim H, Kettner N, Kim J, Cina S, Malatesta C, et al.
Rewiring the primary somatosensory cortex in carpal tunnel syn-
drome with acupuncture. Brain. 2017;140:914–27. https://doi.org/
10.1093/brain/awx015.

43. Tsuchiya M, Sato EF, Inoue M, Asada A. Acupuncture enhances
generation of nitric oxide and increases local circulation. Anesth
Analg. 2007;104:301–7. https://doi.org/10.1213/01.ane.
0000230622.16367.fb.

44. Li QQ, Shi GX, Xu Q, Wang J, Liu CZ, Wang LP. Acupuncture
effect and central autonomic regulation. Evid Based Complement
Alternat Med. 2013;2013:267959–6. https://doi.org/10.1155/2013/
267959.

45. Kulkarni A, Kaushik JS, Gupta P, Sharma H, Agrawal RK.
Massage and touch therapy in neonates: the current evidence.
Indian Pediatr. 2010;47:771–6. https://doi.org/10.1007/s13312-
010-0114-2.

46. Wernicke T. Shonishin: the art of non-invasive pediatric acupunc-
ture. London: Singing Dragon; 2014.

47. Oleson T. Auriculotherapymanual: Chinese and western systems of
ear acupuncture. New York: Elsevier; 2014.

48. Conde-Agudelo A, Díaz-Rossello JL. Kangaroo mother care to
reduce morbidity and mortality in low birthweight infants.
Cochrane Database Syst Rev. 2016;8:CD002771. https://doi.org/
10.1002/14651858.CD002771.pub4.

49. Sereshti M, Nahidi F, Simbar M, Bakhtiari M, Zayeri F. An explo-
ration of the maternal experiences of breast engorgement and milk
leakage after perinatal loss. Glob J Health Sci. 2016;8(9):53876.
https://doi.org/10.5539/gjhs.v8n9-234-44.

50. Cole JCM, Schwarz J, Farmer M, Coursey AL, Duren S, Rowlson
M, et al. Facilitating milk donation in the context of perinatal pal-
liative care. J Obstet Gynecol Neonatal Nurs. 2017; https://doi.org/
10.1016/j.jogn.2017.11.002.

51. Section on Integrative Medicine. Mind-body therapies in children
and youth. Pediatrics. 2016;138(3) https://doi.org/10.1542/peds.
2016-1896.

52. Brown ML, Rojas E, Gouda S. A mind-body approach to pediatric
pain management. Children (Basel). 2017;4(6) https://doi.org/10.
3390/children4060050.

53. Palermo TM, Eccleston C, Lewandowski AS, Williams AC,
Morley S. Randomized controlled trials of psychological therapies
for management of chronic pain in children and adolescents: an
updated meta-analytic review. Pain. 2010;148(3):387–97. https://
doi.org/10.1016/j.pain.2009.10.004.

54. McKenna K, Gallagher KA, Forbes PW, Ibeziako P. Ready, set,
relax: biofeedback-assisted relaxation training (BART) in a pediat-
ric psychiatry consultation service. Psychosomatics. 2015;56(4):
381–9. https://doi.org/10.1016/j.psym.2014.06.003.

55. Shockey DP, Menzies V, Glick DF, Taylor AG, Boitnott A,
Rovnyak V. Preprocedural distress in children with cancer: an in-
tervention using biofeedback and relaxation. J Pediatr Oncol Nurs.
2013;30(3):129–38. https://doi.org/10.1177/1043454213479035.

56. Biofeedback Certification International Alliance. BCIA board cer-
tified practitioner and mentor directory. Available at http://certify.

156 Curr Pediatr Rep (2018) 6:150–157

https://www.fda.gov/Food/DietarySupplements
https://doi.org/10.1371/journal.pone.0180067
https://doi.org/10.4137/IMI.S36273
https://doi.org/10.4137/IMI.S36273
https://doi.org/10.1590/S1806-00132013000100012
https://doi.org/10.3892/mmr.2010.377
https://doi.org/10.1002/ptr.5940
https://doi.org/10.1002/ptr.5940
https://doi.org/10.1007/s13311-015-0387-1
https://doi.org/10.1007/s13311-015-0387-1
https://doi.org/10.3390/ijms19030892
https://doi.org/10.1016/j.ctcp.2007.03.001
https://doi.org/10.1542/peds.2010-3225
https://doi.org/10.1542/peds.2010-3225
https://doi.org/10.1542/peds.2011-1091
https://doi.org/10.1038/srep16776
https://doi.org/10.1038/pr.2015.9
https://doi.org/10.1097/MPH.0b013e318165b2cc
https://doi.org/10.1016/j.neulet.2003.12.019
https://doi.org/10.1002/jcp.20623
https://doi.org/10.1002/jcp.20623
https://doi.org/10.1093/brain/awx015
https://doi.org/10.1093/brain/awx015
https://doi.org/10.1213/01.ane.0000230622.16367.fb
https://doi.org/10.1213/01.ane.0000230622.16367.fb
https://doi.org/10.1155/2013/267959
https://doi.org/10.1155/2013/267959
https://doi.org/10.1007/s13312-010-0114-2
https://doi.org/10.1007/s13312-010-0114-2
https://doi.org/10.1002/14651858.CD002771.pub4
https://doi.org/10.1002/14651858.CD002771.pub4
https://doi.org/10.5539/gjhs.v8n9-234-44
https://doi.org/10.1016/j.jogn.2017.11.002
https://doi.org/10.1016/j.jogn.2017.11.002
https://doi.org/10.1542/peds.2016-1896
https://doi.org/10.1542/peds.2016-1896
https://doi.org/10.3390/children4060050
https://doi.org/10.3390/children4060050
https://doi.org/10.1016/j.pain.2009.10.004
https://doi.org/10.1016/j.pain.2009.10.004
https://doi.org/10.1016/j.psym.2014.06.003
https://doi.org/10.1177/1043454213479035
http://certify.bcia.org/4dcgi/resctr/search.html?activateFull=false


bcia.org/4dcgi/resctr/search.html?activateFull=false. Accessed
March 29, 2018.

57. Ludwig DS, Kabat-Zinn J. Mindfulness in medicine. JAMA.
2008;300(11):1350–2. https://doi.org/10.1001/jama.300.11.1350.

58. Kabat-Zinn J. Full catastrophe living: using the wisdom of your
body and mind to face stress, pain, and illness. New York:
Bantam Books; 2013.

59. Kabat-Zinn J. An outpatient program in behavioral medicine for
chronic pain patients based on the practice of mindfulness medita-
tion: theoretical considerations and preliminary results. Gen Hosp
Psychiatry. 1982;4(1):33–47.

60. Beng TS, Ahmad F, Loong LC, Chin LE, Zainal NZ, Guan NC,
et al. Distress reduction for palliative care patients and families with
5-minute mindful breathing: a pilot study. Am J Hosp Palliat Care.
2016;33(6):555–60. https://doi.org/10.1177/1049909115569048.

61. Ng CG, Lai KT, Tan SB, Sulaiman AH, Zainal NZ. The effect of 5
minutes of mindful breathing to the perception of distress and phys-
iological responses in palliative care cancer patients: a randomized
controlled study. J Palliat Med. 2016;19(9):917–24. https://doi.org/
10.1089/jpm.2016.0046.

62. Gotink RA, Chu P, Busschbach JJ, Benson H, Fricchione GL,
Hunink MG. Standardised mindfulness-based interventions in
healthcare: an overview of systematic reviews and meta-analyses
of RCTs. PLoS One. 2015;10(4):e0124344. https://doi.org/10.
1371/journal.pone.0124344.

63. Vøllestad J, Nielsen MB, Nielsen GH. Mindfulness- and
acceptance-based interventions for anxiety disorders: a systematic
review and meta-analysis. Br J Clin Psychol. 2012;51(3):239–60.
https://doi.org/10.1111/j.2044-8260.

64. Goyal M, Singh S, Sibinga EM, Gould NF, Rowland-Seymour A,
Sharma R, et al. Meditation programs for psychological stress and
well-being: a systematic review and meta-analysis. JAMA Intern
Med. 2014;174(3):357–68. https://doi.org/10.1001/jamainternmed.
2013.13018.

65. Sultan S, Leclair T, Rondeau É, Burns W, Abate C. A systematic
review on factors and consequences of parental distress as related to
childhood cancer. Eur J Cancer Care (Engl). 2016;25(4):616–37.
https://doi.org/10.1111/ecc.12361.

66. Kazak AE, Baxt C. Families of infants and young children with
cancer: a post-traumatic stress framework. Pediatr Blood Cancer.
2007;49(7 Suppl):1109–13.

67. Leclair T, Carret AS, SamsonY, Sultan S. Stability and repeatability
of the Distress Thermometer (DT) and the Edmonton Symptom
Assessment System-Revised (ESAS-r) with parents of childhood
cancer survivors. PLoS One. 2017;12(4):e0175342. https://doi.
org/10.1371/journal.pone.0175342. eCollection 2017

68. Gouveia L, Janvier A, Dupuis F, Duval M, Sultan S. Comparing
two types of perspective taking as strategies for detecting distress
amongst parents of children with cancer: a randomised trial. Eur J
Oncol Nurs. 2017;26:9–18. https://doi.org/10.1016/j.ejon.2016.10.
007.

69. Tsitsi T, Charalambous A, Papastavrou E, Raftopoulos V.
Effectiveness of a relaxation intervention (progressive muscle re-
laxation and guided imagery techniques) to reduce anxiety and
improve mood of parents of hospitalized children with malignan-
cies: a randomized controlled trial in Republic of Cyprus and
Greece. Psychosom Med. 2014;76(4):257–67. https://doi.org/10.
1097/PSY.0000000000000053.

70. Zernicke KA, Campbell TS, Speca M, McCabe-Ruff K, Flowers S,
Carlson LE. A randomized wait-list controlled trial of feasibility
and efficacy of an online mindfulness-based cancer recovery pro-
gram: the eTherapy for cancer applying mindfulness trial. BMJ
Open. 2018;8(1):e018421. https://doi.org/10.1136/bmjopen-2017-
018421.

71. Lamothe M, McDuff P, Pastore YD, Duval M, Sultan S.
Developing professional caregivers’ empathy and emotional com-
petencies through mindfulness-based stress reduction (MBSR): re-
sults of two proof-of-concept studies. BMJ Open. 2018;8(1):
e018421. https://doi.org/10.1136/bmjopen-2017-018421.

Curr Pediatr Rep (2018) 6:150–157 157

http://certify.bcia.org/4dcgi/resctr/search.html?activateFull=false
https://doi.org/10.1001/jama.300.11.1350
https://doi.org/10.1177/1049909115569048
https://doi.org/10.1089/jpm.2016.0046
https://doi.org/10.1089/jpm.2016.0046
https://doi.org/10.1371/journal.pone.0124344
https://doi.org/10.1371/journal.pone.0124344
https://doi.org/10.1111/j.2044-8260
https://doi.org/10.1001/jamainternmed.2013.13018
https://doi.org/10.1001/jamainternmed.2013.13018
https://doi.org/10.1111/ecc.12361
https://doi.org/10.1371/journal.pone.0175342
https://doi.org/10.1371/journal.pone.0175342
https://doi.org/10.1016/j.ejon.2016.10.007
https://doi.org/10.1016/j.ejon.2016.10.007
https://doi.org/10.1097/PSY.0000000000000053
https://doi.org/10.1097/PSY.0000000000000053
https://doi.org/10.1136/bmjopen-2017-018421
https://doi.org/10.1136/bmjopen-2017-018421
https://doi.org/10.1136/bmjopen-2017-018421

	Integrative Therapies to Support Pediatric Palliative Care: �the Current Evidence
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Aromatherapy/Essential Oils
	Botanicals, Vitamins, and Dietary Supplements
	Acupuncture/Acupressure: Harnessing the Body’s Own Healing
	The Impact of Breastfeeding and Breastmilk
	Mind-Body Therapies
	Biofeedback
	Meditation and Mindfulness

	Caregiver Stress
	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



