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Objective: Test whether a martial arts-based therapy, Kids Kicking Cancer (KKC), can
reduce pain and emotional distress in children with cancer, other chronic health conditions
(e.g., sickle cell), and healthy siblings.

Methods: This study surveyed children’s pain and distress levels immediately before and
after a 1-hr in-person KKC class. Eligible participants were enrolled in standard KKC
classes, were diagnosed with a chronic health condition (e.g., cancer, sickle cell) or were
the sibling of a child diagnosed and were between the ages of 5-17 years (inclusive).
Children reported on their pain and distress using Likert-style scales (Coloured Analog
Scale and modified FACES scale, respectively). Friedman test was used to test for overall
changes in pain and distress, and within subgroups. Age and sex effects were evaluated using
Spearman’s rank-order correlation. Additional Yes/No questions were administered regarding
KKC satisfaction and use of techniques.

Results: Fifty-nine youth (19 cancer patients, 17 non-cancer patients, 23 siblings; 5—17 yrs,
26 females) completed this study. Overall, there was a significant reduction in pain (p =
0.033) and emotional distress (p < 0.001) after a 1-hr class, with 50% and 89% of youth
reporting a reduction in pain and distress, respectively. On average, pain levels remained
within the mild/moderate range on average (i.c., pre vs. post levels; pre: M = 1.67, post: M =
1.33) and emotional distress went from mild/moderate to none/mild distress, on average (pre:
M = 1.92, post: M = 1.08). Youth with higher pre-class pain and distress reported greater
reductions (p = 0.001 and p < 0.001, respectively). The reduction in pain appeared to be most
pronounced with cancer and non-cancer patients. In contrast, the reduction in distress
appeared to be most pronounced among healthy siblings. However, overall, reductions in
pain and distress did not significantly differ among subgroups (i.e., cancer patients, non-
cancer patients, siblings), and change in pain and distress was not associated with age or sex.
Ninety-six percent of youth would recommend KKC to others and 81% reported using KKC
techniques (e.g., the Breath Brake™ or other martial arts techniques) outside of class, such
as at home.

Conclusion: Results support the more widespread application of KKC as a psychosocial
intervention for reducing pain and distress in various pediatric populations.

Keywords: meditation, mindfulness, oncology, psychosocial, sickle cell, leukemia

Plain Language Summary

About one in four of children and adolescents in the United States have a chronic health
condition, such as asthma, cancer, or diabetes. Childhood chronic health conditions and their
associated treatments can be painful and emotionally distressing for children and their families,
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and under or untreated pain or distress in childhood can negatively
impact daily functioning and long-term outcomes. Siblings of
children with chronic health conditions are also are at increased
risk of experiencing pain and distress themselves. This study tested
whether a martial arts-based therapy, Kids Kicking Cancer, can
reduce pain and emotional distress in children with cancer, other
chronic health conditions (e.g., sickle cell), and healthy siblings.
The researchers found that a 1-hr Kids Kicking Cancer class
reduces pain and emotional distress in children and 96% of chil-
dren would recommend Kids Kicking Cancer to other children.
Martial arts-based therapies such as Kids Kicking Cancer may be
helpful for reducing pain and emotional distress among children
with chronic health conditions and siblings.

Introduction
Globally, more than 300,000 children are diagnosed with
cancer each year.' Another 300,000 children across the
globe are born with severe hemoglobin disorders (e.g.,
sickle cell anemia) each year,” and many more live with
other chronic- or life-threatening childhood health condi-
tions, such as asthma, cystic fibrosis, hemophilia, and
diabetes. The prevalence of chronic health conditions
among children has increased over the past few
decades,®* and these conditions cause significant societal
and individual burden.” Children with chronic health con-
ditions and their families face enormous psychological
stressors, which can disrupt daily life, impair social func-
tioning and academic performance, and reduce overall
quality of life for multiple family members.°

Childhood chronic health conditions and their asso-
ciated treatments can be painful and emotionally distres-
sing. Estimated rates of emotion-related psychological
impairment (e.g., depression, anxiety, posttraumatic stress
symptoms) among children with chronic illnesses range
from 24% to 88%.” ' Children’s distress reactions to
treatment may cause difficulty in regulating pain, which
many children with chronic illness experience at some
point during the disease or its treatment.'®> Pain in the
context of childhood chronic illness can be secondary to
treatment procedures (e.g., bone marrow aspirations, intra-
muscular/intravenous injections), due to the disease itself
(e.g., vaso-occlusive crisis), or side effects of treatment
(e.g., postoperative pain, neuropathic pain).'® Together,
pain and emotional distress are prevalent among children
with and without chronic health conditions and can nega-
tively impact daily functioning and long-term outcomes.

Under or un-treated pain and distress during childhood
and adolescence increases risk of later impairment. Studies

show that as many as 73% of children and adolescents
with chronic pain will continue to have pain in adulthood
or develop new pain conditions.'*'> Pediatric patients
with chronic pain are also at an almost five times greater
risk of lifetime anxiety disorder.'® Pain and distress that
lingers into adulthood is associated with disability, comor-
bid cognitive and emotion-related problems (e.g., anxiety,
depression), and diminished work productivity.'”
Inadequate management of pain and emotional distress in
childhood can lead to increased healthcare usage, reduced
adherence to treatment procedures, morbidity, and even
mortality. Further, pediatric chronic pain is associated
with enormous economic burden, including an estimated
$19.5 billion/year in the US due to healthcare costs, lost
employment, and out-of-pocket expenses.'® Thus, pedia-
tric pain and emotional distress are significant public
health concerns, throughout the lifespan.

Given the high prevalence and adverse effects of pedia-
tric pain and emotional distress, there is a critical need for
effective interventions. Existing evidence-based interven-
tions for pediatric pain and distress include both pharma-
cological and non-pharmacological approaches, such as
cognitive-behavioral ~ approaches, = mindfulness-based
approaches, and medications (e.g., opioids, selective ser-
otonin reuptake inhibitors [SSRIs]).'”*® More comprehen-
that

psychosocial interventions may be more effective than

sive approaches integrate both medical and
usual care for reducing current pain and distress and redu-
cing the risk of continued impairment into adulthood.?'
Compared to usual care, more comprehensive approaches
to addressing pediatric pain and address can also reduce
healthcare costs. For example, such integrated treatment
programs have been shown to save an estimated US
$27,199/year per family,> and free up physician time to
see 42% more patients, generating an additional US$1142/
day in revenue in pediatric clinics.”> However, access to
evidence-based psychosocial support for children with
chronic health conditions throughout the disease trajectory
(e.g., diagnosis through survivorship) is limited.**

Kids Kicking Cancer (KKC, https:/kidskickingcancer.

org) is an international organization that provides martial arts-

based therapy for children with cancer, other chronic illnesses,
as well as, healthy siblings, as a part of the “Heroes Circle”
program. Now embedded in more than 90 children’s hospitals
and other locations in seven countries (US, Italy, Israel,
Canada, South Africa, Zambia, Zimbabwe), KKC provides
psychosocial support, social interaction, procedure prepara-
tion, and sibling support — which are specific areas of need
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highlighted by the Standards for Psychosocial Care for
Children with Cancer and their Families.”* KKC uses martial
arts-based techniques including meditations, breathing, and
specific empowering movements to help children learn to
cope with the pain and distress of their disease and/or its
treatment. Such mindfulness-based approaches have been pre-
viously shown to be effective for reducing pain and improving
mental health among children and adolescents.”** However,
KKC is unique in that it is a martial arts-based therapy that
pairs meditation and mindfulness approaches with physical
movement and themes of purpose and empowerment, which
may have additional benefit.**’

Another unique aspect of KKC is that programming
includes healthy siblings who, although often part of the
healthcare management of the patient, are increasingly recog-
nized as a psychologically at-risk group themselves.?*?
Research shows that siblings of children with chronic pain
are at increased risk of experiencing pain themselves, as
compared to their non-sibling peers.*® Further, research on
siblings of children with cancer indicate that a significant
subset experience posttraumatic stress symptoms, negative
emotional reactions (e.g., fear, worry, sadness, anger), and
poor quality of life.?® Siblings may also experience pain or
distress vicariously,’' as a result of seeing their brother or sister
in pain or distress, or distress associated with bereavement.*
Pain and emotional distress are also prevalent among non-
sibling, nonclinical populations. Approximately one-quarter to
one-third of children and adolescents experience chronic pain
(e.g., headache, abdominal pain)* and about one-third of
youth are affected by an anxiety disorder®* Given the
increased risk of poor psychosocial adjustment, prior research
has highlighted the need for interventions that include siblings
of children with chronic illness.”

We previously reported that a 1-hr KKC session can
reduce pain among children with cancer, with 85.3% report-
ing a reduction in pain.?’” Using an independent sample, the
present study aims to extend this prior important work to
children with other chronic health conditions, as well as,
healthy siblings — populations that can experience significant
pain and emotional distress. We also extend the prior study
by measuring emotional distress, in addition to pain.

Method

Participants

This study reports on 59 children and adolescents, ages
5-17 years (median = 10.37 years; 26 females). Eligible
participants were enrolled in a standard KKC class, were

diagnosed with a chronic childhood health condition or
were a sibling, and were between the ages of 5-17 (inclu-
sive). Children younger than age 5 were excluded to
enhance reliability of pain and distress ratings. Classes
were held at the KKC Southfield, Michigan location
(Metro Detroit) and thus outside of the hospital setting.
The majority of participants at the KKC Southfield loca-
tion are recruited through healthcare providers (e.g., social
workers, oncologists) at the Children’s Hospital of
Michigan (Detroit, Michigan), or from word-of-mouth.
Sixty-one percent (n = 36) of participants were patients,
and the remaining 39% were siblings (n = 23). Of the
children who were patients, 52.8% (n = 19) had cancer
diagnoses, including acute lymphoblastic leukemia (ALL),
neuroblastoma, and brain tumor (see Table 1). Seventeen
children had non-cancer chronic illnesses, such as sickle
cell, hemophilia, asthma, chronic pain, and diabetes.
Overall demographic data, and demographic data by sub-
group (i.e., cancer patients, non-cancer patients, healthy
siblings), are given in Table 1. Age and sex distribution
did not differ between cancer and non-cancer patients, or
among the three subgroups (i.e., cancer patients, non-
cancer patients, healthy siblings; p > 0.05). This study
was carried out as a secondary analysis of collected data
for the internal evaluation of KKC programming. Data
were therefore limited with regard to how many siblings
were related to patients in this sample, details of individual
participant recruitment, detailed medical history (e.g.,
treatment type, dosage), and current patient status (e.g.,
active treatment, survivorship). All data accessed complied
with relevant data protection and privacy regulations and
were maintained with confidentiality. The study proce-
dures were approved by the Wayne State University
Institutional Review Board.

Kids Kicking Cancer Classes

KKC classes usually include a mix of children with can-
cer, non-cancer chronic health conditions, and healthy
siblings. Classes are taught by specially trained black belt-
level martial arts therapists, and its mantra is “Power,
Peace, Purpose”, which is intended to imbue the partici-
pant with self-control, awareness, and a feeling of empow-
erment. Classes also provide a unique platform for
students to interact with peers undergoing similar experi-
ences and allow students to learn and share how martial
arts techniques can be used to overcome daily challenges
(e.g., disease-related or other daily stressors). For example,
the KKC “Ninja Needle” technique was developed to help
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Table | Participant Demographics

Overall (N =59)

%

Sex
Female 26 44.1
Male 33 55.9
Subgroup
Cancer patients 19 32%
Non-cancer patients 17 29%
Healthy siblings 23 39%
M SD
Age (years) 10.1 28
Cancer Patients (n = 19) n %
Sex
Female 7 37%
Male 12 63%
Diagnosis
Acute lymphoblastic leukemia 11 30.6
Brain tumor 2 5.6
Neuroblastoma 2 5.6
Neurofibromatosis | 28
Osteosarcoma | 2.8
Rhabdomyosarcoma | 2.8
Not specified | 2.8
M SD
Age (years) 10.6 2.7
Non-Cancer Patients (n = 17) n %
Sex
Female 9 53%
Male 8 47%
Diagnosis 17 472
Sickle cell 7 19.4
Hemophilia 4 1.1
Pain clinic [ 2.8
Asthma | 28
Diabetes | 28
Chiari Malformation | 2.8
Other hematological disorder | 2.8
Nephrotic syndrome | 2.8
M SD
Age (years) 10.7 2.8
Healthy Siblings (n = 23) n %
Sex
Female 10 56.5
Male 13 43.5
M SD
Age (years) 9.1 2.9

children cope with needle-related procedures, such as
venipunctures. KKC martial arts therapists are also inte-
grated into several hospital systems and provide bedside
support and interventions to help children cope with treat-
ment-related procedures in real-time.

A standard KKC class begins with the mantra “Power.
Peace. Purpose.” and is followed by a deep breathing
exercise (Breath Brake™), consisting of breathing in,
holding the breath and breathing out at 3 to 4 second
intervals each and an introspective body-scan led by spe-
cially trained martial arts therapists. A series of moving
meditations are then taught, including kicks and punches,
and movements are tailored based on physical abilities and
clinical indications of the child. There is no physical con-
tact (e.g., sparring) during sessions. During the class, the
martial arts therapists may also teach certain specific tech-
niques, e.g., the Ninja Needle technique for needle-related
medical procedures, depending on class experience.
Instructors also ask students how they used KKC techni-
ques in their daily lives, for example, use of the Breath
Brake™ at home, school, or during treatment-related pro-
cedures. For more information on KKC techniques and

standard class formats, see Bluth et al.?’

Procedure

Participants prospectively reported on their pain and distress
before and after a standard KKC class session, using brief
surveys. Participants were assisted in completing these brief
surveys by specially trained KKC martial arts therapists,
staff, and/or volunteers. Surveys consisted of standardized
Likert scales of pain and emotional distress (explained to
children as “bad”, “worried”, or “anxious”). Pain was mea-
sured using the Coloured Analog Scale®® on a scale from 0 to
10 (where 0 is no pain and 10 is the worst possible pain).
Distress was rated using an adapted version of the FACES

scale (see’’®

) on a scale from 1 to 5 (where 1 is no distress
and 5 is the worst possible distress). Following the class,
students were also asked if they: (1) would recommend KKC
to other children (yes/no), (2) felt like a powerful martial
artist (yes/no), (3) practiced or used the Breath Brake™ at
least once over the past week (yes/no), and (4) practiced or
used other martial arts techniques at least once over the past
week (yes/no). Students were asked whether or not they felt
like a powerful martial artist given that the mantra of KKC is
Power. Peace. Purpose., and students are taught to reframe
themselves as a powerful martial artist who can face any life

challenge rather than a victim of their experience. Power

3470 submit your manuscript

Dove

Journal of Pain Research 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Marusak et al

emanates from introducing an expanded element of control
of one’s situation. The mind-body movements coalesce to
move the individual from passive acceptance of one’s pre-
dicament to active engagement toward change. Peace derives
from acceptance of one’s current situation and can mitigate
negative feelings that often create behavioral stagnation.
Purpose introduces elements of conviction and positive
value for one’s existence and situation. It can help to trans-
cend one’s situation and transform benign activity into some-
thing greater than the sum of its parts.

Data Analysis

Responses on the pain and distress Likert scales showed
positive skew, with only 11.2% of responses exceeding 2
for pain levels and only 12% of responses exceeding 2 for
distress. To reduce the skew in the data, we recoded the
data to increase the frequency within response categories
by collapsing across categories. In particular, pain and
distress scores were recoded as follows: 0 = no pain or
distress, 1 = mild pain or distress, 2 = moderate pain or
distress, and 3 = severe pain or distress. Of note, post-class
pain level was missing from one participant (hemophilia
patient), and post-class distress rating was missing from
one participant (cancer patient).

Analyses were first performed across the entire sample
(i.e., overall; N = 59), and then within the largest sub-
groups separately: (1) cancer patients, (2) non-cancer
patients, and (3) healthy siblings. We included siblings in
the overall analysis given that siblings are also at increased
risk of pain and emotional distress.”*>%*° First, we quan-
tified the number of children who reported pre-class pain
or emotional distress (i.e., scores > 0). Next, for those who
reported pre-class pain or distress (>0), we quantified the
number of children who reported an increase, decrease, or
no change in pain or distress over the course of the 1-hr
class session. Then, to test whether observed changes
reached statistical significance, we used non-parametric
Friedman’s two-way analysis of variance by ranks to
compare pain and distress scores reported before vs. after
class. All results were considered significant at a p < 0.05
(two-tailed) threshold and utilized the recoded data.
Spearman’s rank-order correlation was used to test
whether pre-class pain or distress was correlated with the
change score (pre-post) in pain or distress. Spearman’s
rank-order correlation was also used to test whether age
and sex were associated with levels of pre-class pain or
distress or change (pre-post) in pain or distress. Statistical
analyses were performed in SPSS Software version 26

(IBM Corporation). For the additional questions regarding
KKC satisfaction and use of techniques, “Yes” and ‘“No”
responses to each question were quantified across the
entire sample, and for each subgroup separately (i.e., can-
cer patients, non-cancer patients, healthy siblings).

Results

Pain

Overall

Across all children, 41% reported at least some pain (i.e.,
scores > 0) before the class session. Age and sex were not
associated with pre-class pain (p > 0.05). Of the children
34), three (9%)
reported mild pain at the post-class time point (1 cancer

who reported no pre-class pain (n =

patient, 1 non-cancer patient, and 1 sibling). Overall, for
those reporting pre-session pain (>0), 50% of children
reported a reduction in pain, 37% reported no change in
pain, and 8% reported an increase in pain. See Figure 1A
for distribution of pre- and post-class pain, by group. For
those who reported pre-class pain, there was a significant
reduction in pain (i.e., pre vs. post levels; pre: M = 1.67,
post: M = 1.33, ¥*(1) = 4.57, p = 0.033) and pain levels
remained within the mild/moderate range on average
(Figure 2). Change in pain scores (i.e., pre-post) did not
significantly differ by group (cancer patients, non-cancer
patients, siblings; p > 0.2). For those reporting pre-class
pain, age and sex were not associated with change in pain
scores (i.e., pre-post; r, = —0.03, p = 0.82 and r, = 0.12,
p = 0.38, respectively). Higher pre-class pain, was how-
ever, associated with a greater reduction in pain (r; = 0.42,
p =0.001).

Cancer Patients

Pre-session pain (>0) was reported by 42% of cancer
patients. For cancer patients who reported pre-session
pain, 37% reported a reduction in pain, 63% reported no
change in pain, and no cancer patients reported in increase
in pain. Pre- and post-class pain levels were M = 1.69 and
M = 1.31, respectively, among cancer patients, y*(1) = 3,
p =0.08.

Non-Cancer Patients

Pre-session pain (>0) was reported by 53% of non-cancer
patients. For non-cancer patients who reported pre-session
pain, 78% reported a reduction in pain, 22% reported no
change in pain, and no non-cancer patients reported in
increase in pain. The overall reduction in pain appeared
to be most pronounced among non-cancer patients, with
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Figure | Distribution of pre- and post-class pain (A) and emotional distress (B), by group. Top row (panel (A)) indicates pre- and post-class pain. Bottom row (panel (B))
indicates pre- and post-class distress. The vertical axis indicates the portion of participants who reported pain or distress in each category. Only participants are shown who
reported pre-class pain or distress (>0; N = 24 for pain, N = 18 for distress). Dashed bars indicate participants who reported no post-class pain or distress. Of note, post-
class pain rating was missing for one participant (hemophilia patient), and post-class distress rating was missing for one participant (cancer patient).

Severe - 3 % Pain @ Distress
Moderate - 2
%o"o *
Mild -1 e, X
*%¥% ‘..
‘®
None -0
Pre-class Post-class

Figure 2 Significant reduction in pain and distress over the course of one class.
Overall average of pre- and post-class pain and emotional distress. *p < 0.05, ¥**p <
0.001.

pre- and post-class pain levels of M = 1.78 and M = 1.22,
respectively, x*(1) = 3.57, p = 0.06.

Siblings

Pre-session pain (>0) was reported by 30% of healthy
siblings. For siblings who reported pre-session pain, 33%
reported a reduction in pain, 33% reported no change in
pain, and 33% reported in increase in pain. Pre- and post-
class pain levels did not differ among healthy siblings (pre:
M = 1.5, post: M = 1.5).

Emotional Distress

Overall

Across all children, 31% reported at least some distress
(i.e., scores > 0) before the class session. Age and sex
were not associated with pre-class distress (p > 0.05). Of
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the children who reported no pre-class distress (n = 34),
two (6%) reported mild distress at the post-class time point
(1 cancer patient, 1 sibling). Overall, for those reporting
pre-session distress (>0), 89% of children reported
a reduction in distress, 6% reported no change in distress,
and 6% reported an increase in distress. See Figure 1B for
distribution of pre- and post-class distress, by group. For
those who reported pre-class distress, there was
a significant reduction in distress (i.e., pre vs. post levels;
pre: M = 1.92, post: M = 1.08, y*(1) = 13.24, p < 0.001),
and went from mild/moderate distress to none/mild dis-
tress (Figure 2). The change in distress scores (i.e., pre-
post) did not significantly differ by group (cancer patients,
non-cancer patients, siblings; p > 0.7). For those reporting
pre-class distress, age and sex were not associated with
change in distress scores (i.e., pre-post; r, = 0.057, p =
0.68 and r; = —0.11, p = 0.43, respectively). Higher pre-
class distress, was however, associated with a greater
0.78, p < 0.001).

reduction in distress (7

Cancer Patients

Pre-session distress (>0) was reported by 26% of cancer
patients. For cancer patients who reported pre-session dis-
tress, 80% reported a reduction in distress, 20% reported no
change in distress, and no cancer patients reported in increase
in distress. Pre- and post-class distress was M = 1.9 and M =
1.1, respectively, among cancer patients, y*(1) =4, p = 0.046.

Non-Cancer Patients

Pre-session distress (>0) was reported by 41% of non-
cancer patients. For non-cancer patients who reported pre-
session distress, 86% reported a reduction in distress, no
non-cancer patients reported no change in distress, and
14% reported in increase in distress. Pre- and post-class
distress was M = 1.86 and M = 1.14, respectively, among
non-cancer patients, y*(1) = 3.57, p = 0.06.

Siblings

Pre-session distress (>0) was reported by 26% of healthy
siblings. For siblings who reported pre-session distress,
100% reported a reduction in distress. The overall reduc-
tion in distress appeared to be most pronounced among
healthy siblings, with pre- and post-class distress ratings of
M =2 and M = 1, respectively, y*(1) = 6, p = 0.014.

Satisfaction and Use of KKC Techniques

Overall, 96% of children responded “Yes” to the Yes/No
question “Would you recommend KKC to other children?”
and 82% responded “Yes” to the Yes/No question “Do you

feel like a powerful martial artist?”. Further, 81% reported
using the Breath Brake™™ at least once over the past week,
and 76% reported using martial arts techniques at least
once outside of class over the past week. Distribution of
yes/no responses for each question did not significantly
differ by age, sex, or subgroup (p > 0.05).

Discussion

These results demonstrate that martial arts-based therapy
may be an effective psychosocial intervention for reducing
pain and emotional distress among children with cancer,
non-cancer chronic childhood health conditions (e.g.,
sickle cell, diabetes), and healthy siblings. Overall, 50%
and 89% of children reported a reduction in pain and
emotional distress, respectively, after a 1-hr KKC class.
Although change in pain or distress scores did not signifi-
cantly differ among subgroups (cancer patients, non-
cancer patients, siblings), pre-class pain was more preva-
lent among cancer and non-cancer patient subgroups rela-
tive to siblings, and accordingly, the reduction in pain
appeared to be more pronounced among cancer and non-
cancer patients as compared to siblings. Although pre-
class emotional distress was common across subgroups
(i.e., cancer patients, non-cancer patients, siblings), the
reduction in emotional distress appeared to be most pro-
nounced among siblings. The reduction in emotional dis-
tress among siblings is important because siblings are
increasingly recognized as a psychologically at-risk
group.?® Importantly, the KKC program was highly agree-
able among children, with 96% reporting that they would
recommend KKC to other children. Eighty-two percent
reported feeling like a martial artist and 81% reported
that they used the Breath Brake™?’ outside of class,
suggesting that these techniques may be helpful for coping
with every day and disease-related stressors. Change in
pain or emotional distress and satisfaction with KKC did
not differ by age, sex, or subgroup. Taken together, these
data add to the growing evidence base supporting the use
of martial arts-based therapy for the management of pedia-
tric pain and distress.?’

More than half (59%) of patients in the present sample
reported a reduction in pain over the course of a 1-hr KKC
class session. The proportion reporting a reduction in pain
was lower than observed in our previous study in pediatric
cancer patients,”’ with 85% reporting a reduction in pain.
Although detailed medical history (e.g., treatment type,
dosage) and current status (e.g., active treatment, survivor-
ship) was not collected in this study, the different rates
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may be due to heterogeneity in patient age, disease state,
and/or treatment history. In particular, the age range of the
present sample was 5—17 years whereas our prior study
(Bluth et al*”) was 3—19 years. Importantly, in our prior
study,?’ the greatest reduction in pediatric cancer pain was
reported among older youth (e.g., 15-19 years) whereas
there was a relatively limited number of older children
(i.e., only two children were > 15 years) in the present
sample. In addition, in both studies, pain was measured
outside of the hospital setting and thus we did not antici-
pate a large number of children in acute pain. Future
research should test whether KKC martial arts techniques
are effective at reducing pain and distress during treat-
ment-related procedures (e.g., port-starts). KKC martial
arts therapists are already integrated into approximately
90 hospital and/or healthcare-related systems across the
globe and provide bedside support and interventions to
help children cope with treatment-related procedures in
real-time. For example, martial arts therapists guide chil-
dren through breathing and meditation exercises (e.g., the
Breath Brake™) during treatment procedures, including
the specialized KKC “Ninja Needle” technique which was
developed to help children cope with needle-related pro-
cedures. Larger prospective studies are needed to examine
the longer-term effects of single versus multiple sessions,
and of various disease states and indications.

Children with chronic health conditions often experi-
ence fear, emotional distress, and worry regarding death,
feelings of separation from their friends and family, and
recurring social confinement in the hospital.*' Distress can
contribute to anxiety, depression, and posttraumatic stress
symptoms.** Fear, anxiety, and emotional distress in these
pediatric populations can lead to a range of poor outcomes,
including avoidance of subsequent medical monitoring,*
reduced adherence to treatments, poorer quality of life,**
and increased pain sensitivity.*> Emotional distress can
also exacerbate medical-related adverse events, such as
precipitation of vaso-occlusive crisis in sickle cell
disease.*® Our data suggest that a 1-hr KKC session can
reduce emotional distress among children with cancer,
other chronic childhood health conditions, as well as,
healthy siblings. Future research should examine whether
there are longer-term benefits of KKC participation (i.e.,
beyond a single session) and whether the observed reduc-
tions in pain and distress are clinically meaningful.
However, preliminary results from a school-based martial
arts KKC program suggest that positive effects of martial

arts training are sustained over five months post-
intervention (Marusak et al, under review).

Notably, children who reported higher pre-class pain
and/or distress showed greater reductions over the course
of the 1-hr KKC class. These results are consistent with
those reported by Bluth et al*’ and suggest a potential
indication (e.g., high pain or distress ratings) for referral
to KKC by social workers or other psychosocial support
staff (e.g., Child Life Specialists). Nonetheless, children
who are not experiencing acute pain or distress may also
benefit from learning martial arts under the KKC program
or other venues, as these techniques can help them cope
with everyday challenges, including stressors associated
with medical-related treatments, school, peers, or home
life. Children may also benefit from the opportunity to
interact with peers who are going through similar experi-
ences, as prior research indicates that social relationships
better
Importantly, across both studies, there was no effect of

predict adjustment to pediatric  cancer.*’
sex on reductions in pain, and in this study, distress. The
present study also adds that change in pain or emotional
distress and satisfaction with KKC does not differ by sex
or subgroup. Taken together, these results replicate and
extend our prior work by including a wider range of
pediatric populations (non-cancer patients, healthy sib-
lings) and an assessment of emotional distress.

The observed significant reduction in emotional dis-
tress among healthy siblings is important because siblings
are often not included in psychosocial care; yet, siblings
frequently experience distress related to the sick child’s
wellbeing, changes in family dynamics and daily routines,
feelings of social exclusion, and even rivalry for parental
attention.*® Among childhood cancer families, siblings
report lower quality of life and higher rates of anxiety,
depression, and social withdrawal as compared to non-
sibling controls.*” Consistent with these data, about
a quarter of siblings reported pre-class emotional distress
in this study. Martial arts techniques may be beneficial for
helping siblings to cope with stressors associated with
having a child with chronic illness in the family, as well
as, with everyday stressors (e.g., schoolwork, peer and
family conflicts). Inclusion of siblings together with
patients in KKC classes may promote adjustment of the
entire family, as social support, family togetherness, and
family cohesion have been shown to predict better adjust-
ment among both pediatric patients and siblings.**->°
Almost one-third of siblings in the present study

reported pre-class pain. This is consistent with prior
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51-53

15-35%

a nonclinical population experience persistent or chronic

studies reporting  that of children in
pain (e.g., headache, neck and shoulder pain, abdominal
pain). One recent survey study of over 1000 children and
adolescents (ages 8—18 yrs) found that 60% reported pain
within the past three months, and that higher pain was
associated with lower health-related quality of life.>*
Together, these findings suggest that pain problems are
common and can have negative impacts on life (e.g.,
mood, relationships, school functioning), even in
of children with

a chronic pain or chronic health conditions may be at an

a nonclinical population. Siblings

even higher risk of developing a pain condition them-
selves. For example, a subset of healthy siblings of chil-
dren with functional abdominal pain also report abdominal

pain and overall,*°

siblings of children with chronic health
conditions are at greater risk of developing somatic symp-
toms (e.g., headaches, fatigue) as compared to their
peers.>** Siblings may also have vicarious experiences

of contagious and empathetic pain,’

or experience pain
and distress associated with bereavement.*> Together,
these findings are consistent with a growing body research
showing that a sibling’s experience of pain or illness can
affect children’s functioning in several domains, including

emotional, family, social, and school difficulties.”®

Study Limitations

Child self-reports of pain and distress can be unreliable.
However, children were assisted in filling out the surveys
and child-friendly language was used (e.g., “bad”, “wor-
ried”, “anxious”). In addition, we selected measures that
have been validated for use in children ages 5+.°¢73%
Although we examined effects of age, sex, and subgroup
on changes in pain and distress, the study design and
relatively limited sample size precluded further explora-
tion of additional predictive variables (e.g., particular diag-
noses, treatments, disease stage). This study was not
designed as a randomized controlled trial, but rather was
a secondary analysis of prospective data collected as a part
of an internal program evaluation. Larger prospective stu-
dies are needed to identify baseline factors that predict
greater response to KKC, and to test longer-term effects.
Similarly, larger “dismantling” studies are needed to iden-
tify the most effective therapeutic components of the KKC
class (e.g., social interaction, Breath Brake™) against

a control arm (e.g., waitlist).

The relatively limited sample size of subgroups and
heterogeneity in terms of age and diagnosis restricted our
ability to test for factors that may predict response to
martial arts-based therapy. We attempted to examine the
impact of this variability by testing for effects of age and
testing for overall effects, and effects within our largest
subgroups (i.e., cancer, non-cancer patients). Nonetheless,
it is encouraging that, despite this heterogeneity, we found
an overall reduction in pain and emotional distress follow-
ing a 1-hr martial arts-based session, which suggests that
martial arts-based therapy may be applicable to a wider
range of pediatric populations. These observed significant
effects may be even stronger in a larger sample size,
particularly within a more homogeneous sample (e.g.,
ALL or sickle cell patients). This requires further study.

Another consideration is that KKC classes were not con-
ducted in conjunction with medical-related procedures (e.g.,
bone marrow aspiration), and thus, many children reported
little to no pain and/or distress prior to class. Nonetheless, for
children who did report pre-class pain and/or distress, we
observed significant reductions over the course of a 1-hr
session. Many children with chronic health conditions do
experience daily pain related to the disease itself, or side
effects of treatment (e.g., nerve pain, mouth sores, neuro-
pathic pain). The observation that a KKC intervention
reduced pain and distress in siblings of children with chronic
disease is compelling. Research by Deavin et al’>> has demon-
strated that siblings of children with chronic disease may
have a suppression of their needs and reduced communica-
tion, which highlights the need for approaches to deal with
such changes in family dynamics. To this end, KKC’s bene-
ficial effect many have important application to the wellbeing
of the entire family unit. Future studies should assess whether
the observed analgesic and anxiolytic effects of KKC are
similarly observed or more pronounced during medical-
related procedures for patients and the arborizing effect on
siblings and other family members.

Conclusion

Together, the results of the present study suggest that
martial arts-based therapy is effective for addressing the
critical problem of pain and emotional distress among
children with cancer, other chronic health conditions, and
healthy siblings. Results support the more widespread
application of KKC to a range of pediatric populations,
including every day and medical-related stressors, includ-
ing vaccinations and pediatric intensive care unit visits.
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