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Mind–Body Interventions for Youth with Chronic
Medical Conditions:
A Scoping Review of the Literature
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Mina Kumari Divan, DO,3,4 Amy Wu, Michelle E. Cascio, MA,3 6

Jeffery A. Dusek, PhD, and David W. Miller, MD, LAc3 2,3,5

Abstract

Background and purpose: Little is known about the applicability, utilization, and effectiveness of mind–
body interventions (MBIs) for conditions that are not predominantly pain, neoplastic, or psychiatric, particu-
larly in pediatric patients. This scoping review describes research pertaining to such interventions in youth with
nonpain, noncancer, and nonpsychiatric predominant chronic medical conditions.

Methods: Searches of EBSCO CINAHL, Elsevier Scopus, Ovid for MEDLINE, and Ovid PsycInfo were
conducted to investigate MBIs in youth under 18 years of age with nonpain, noncancer, and nonpsychiatric
predominant chronic medical conditions. Articles published between 2010 and 2020 were included. Abstracts
were screened by three authors for inclusion, and disagreements were resolved by a designated author. Selected
full-text articles were divided among all authors for review of study quality, intervention feasibility and acc-
eptability, and effectiveness.

Results: The search yielded 1010 titles with 15 meeting the final inclusion criteria, studying a total of
641 youth. Participants ranged in age from 6 to 19 years (included studies had data on participants <18 years
reported separately); 61.5% were female (n = 394) and 38.5% were male (n = 247). The two most common
conditions studied were asthma and irritable bowel syndrome, with yoga being the most popular intervention.
Overall, MBIs showed promising preliminary evidence for improving symptoms and quality of life in youth
with chronic medical conditions.

Conclusion: MBIs have been successfully delivered and show promise in symptom palliation and quality
of life improvement for youth with a variety of chronic medical conditions. More data from high-quality ran-
domized controlled trials are needed to further characterize the effectiveness of specific modalities for specific
conditions.
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Introduction

Nearly one in four children in the United States

are affected by chronic and often lifelong medical con-
ditions.1,2 Children with chronic conditions often require
repeated hospitalizations, home health care, and rehabilita-
tion.3,4 The most common chronic conditions in children
include asthma, epilepsy, and diabetes, leading to estimated
additional medical expenses of $1,378 to $9,059 per child
annually.5 This translates to *$25 to $167 billion in addi-
tional health care costs for these conditions alone.6

Children often feel and are out of control of their cir-
cumstances, which may thereby worsen their burden of
stress and lead to behavioral problems and emotional dys-
regulation.7,8 Care for children with chronic conditions has
generally focused upon treating the presenting medical con-
cern, with limited resources available to address the addi-
tional allostatic load imposed by these chronic medical
conditions on other parts of their lives.9

Mind–body interventions (MBIs) present an innovative,
accessible, and effective means to improve coping in chro-
nic health conditions.10 In the 2007–2012 National Health
Interview Survey, MBIs were ranked among the top 10
complementary and integrative health (CIH) practices uti-
lized by both adults and children.11 MBIs demonstrate
compelling benefit for psychiatric conditions, such as post-
traumatic stress disorder,12 and are increasingly being
utilized for pain conditions as well as quality of life imp-
rovement in various cancers.13,14 Innovations in delivering
MBIs remotely, through telehealth or electronic smartphone-
based applications, or in group settings are also promising.15

Many seekers of CIH turned to virtual care during the cor-
onavirus disease 2019 pandemic.16

While the impact of MBIs is extensively described in
the literature for all ages—predominantly adults—in the
management of pain, cancer, and psychiatric conditions, less
is known about their applicability, utilization, and effec-
tiveness for other chronic medical conditions, particularly
in pediatric patients.17–20 Thus, the objective of this scoping
review was to describe the literature addressing MBIs
delivered to pediatric patients with chronic, nonpain, and
nonpsychiatric predominant medical conditions with regard
to feasibility, acceptability, and effectiveness.

Methods

Ethics approval was not required for this scoping review,
and a review protocol does not exist for this study.

Eligibility criteria and information source

This review was conducted in accordance with the
Preferred Reported Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines extension for scoping
reviews.21 The inclusion criteria for this review were as
follows: (1) articles were published between September 1,
2010 and September 30, 2020, and were designed as pro-
spective cohort trials, randomized controlled trials (RCTs),
mixed-methods studies, waitlist-control trials, case series,
or clinical replication series; (2) included data for youth
under 18 years of age with chronic, nonpain, noncancer, and
nonpsychiatric predominant medical conditions, broadly de-
fined as any medical diagnosis affecting children and re-

quiring long-term management with a health care provider;
and (3) utilized MBIs including, but not limited to, bio-
feedback, guided imagery, hypnosis, meditation, Tai Chi,
and yoga.

Owing to the extensive variation in definitions of ‘‘chronic
conditions’’ across professional societies and medical bod-
ies,22 the term was left intentionally broad to include how it
was defined in each article obtained during literature search.
Concussion was included as a chronic condition because, al-
though acute in onset, subsequent symptoms often require
prolonged management; exact search terms for chronic con-
ditions are enumerated in Appendix A1.

The criteria for exclusion from this review included
studies that (1) included children older than or equal to
18 years of age or did not report data for those under the age
of 18 years separately; (2) investigated nutrition, exercise,
or psychotherapy-based interventions; (3) MBIs that con-
sisted of acupuncture interventions (as the body of literature
exploring acupuncture is large and already established);
(4) included pain as the primary outcome measure; and/or
(5) were review articles or editorials.

A search strategy was generated for the concepts of MBIs
in pediatric patients with chronic illnesses. Both controlled
vocabulary and title and abstract fields were used for the
search terminology. Searches of EBSCO CINAHL, Elsevier
Scopus, Ovid for MEDLINE, and Ovid PsycInfo were
conducted, and search results were articles limited to
the English language and published between the dates of
September 1, 2010 and September 30, 2020. Reviews, edi-
torials, and commentary were removed before exporting
results to a Covidence database for review.

Covidence is a web-based collaboration software plat-
form that streamlines the production of systematic and other
literature reviews.23 The search was conducted by a single
author (M.N.). Three authors (M.M., D.W.M., and M.E.C.)
screened and reviewed the title, abstract, and full text of
each retrieved article. Any disagreements were resolved
by one author (M.M.). Appendix A1 provides a detailed
description of the search strategy. While the initial search
strategy included acupuncture, articles with acupuncture
interventions were excluded during screening by authors.

Data extraction and analysis

The Covidence database was utilized for data collection from
generating the search strategy, initial abstract and full-text re-
view, and initial data collection. The following components
were used to adequately extract data from the included studies:
study type; number, age, and demographics of participants;
chronic medical condition studied; intervention type and set-
ting; measures of MBI feasibility and acceptability; outcome
measurement instruments; and outcomes following MBI. Data
were extracted and further analyzed by two authors (R.S. and
D.W.M.) using an Excel spreadsheet.

Study quality assessment

Study quality was assessed using a modified Newcastle-
Ottawa Quality Assessment Scale24 for all included articles.
Scale Four categories were included: (1) representativeness
of the sample; (2) comparability of intervention and control
groups; (3) assessment of outcomes; and (4) statistical tests
used.
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Results

Article selection

A total of 1010 articles were screened after 264 duplicate
studies were removed. Of these, 112 articles were selected for
full-text review, and 898 articles were excluded (Fig. 1). Studies
were excluded on the basis of the aforementioned exclusion
criteria. Fifteen publications met the final inclusion criteria.25–39

All 15 included studies were published between 2010 and 2019.

Study types

Studies’ target conditions, population, intervention de-
tails, setting, measures, design, presence/absence of a con-
trol group, and presence/absence of a home practice
component are presented in Table 1. Most of the included
studies were prospective cohort trials (n = 6, 40%), followed
by RCTs (n = 3, 20%), mixed-methods studies (n = 2, 13%),
and one each of waitlist-control, multiple baselines, case

FIG. 1. Preferred Reported Items for Systematic Reviews and Meta-Analyses flow diagram.

SRINIVASAN ET AL.622



T
a

b
l
e

1
.

S
t
u

d
y

C
h

a
r
a

c
t
e
r
i
s
t
i
c
s

S
tu

d
y

M
ed

ic
a
l

co
n
d
it

io
n

P
o
p
u
la

ti
o
n

In
te

rv
en

ti
o
n

d
et

a
il

s
S
et

ti
n
g

S
tu

d
y

d
es

ig
n

P
il

o
t

C
o
n
tr

o
l

p
re

se
n
t

H
o
m

e
p
ra

ct
ic

e

K
ap

o
o
r

et
al

.
(2

0
1
0
)

A
st

h
m

a
an

d
an

x
ie

ty
d
is

o
rd

er

H
ig

h
sc

h
o
o
l

st
u
d
en

ts
w

it
h

cl
in

ic
al

ly
d
ia

g
n
o
se

d
as

th
m

a
an

d
an

x
ie

ty
(n

=
3
);

tw
o

1
5
-y

ea
r-

o
ld

fe
m

al
es

an
d

o
n
e

1
5
-

y
ea

r-
o
ld

m
al

e

P
ar

ti
ci

p
an

ts
en

g
ag

ed
in

2
0
-m

in
R

G
I

se
ss

io
n
s,

3
·

/w
ee

k
fo

r
4

w
ee

k
s.

D
at

a
w

er
e

co
ll

ec
te

d
at

b
as

el
in

e,
in

te
rv

en
ti

o
n
,

an
d

4
-m

o
n
th

fo
ll

o
w

-
u
p
.

S
ch

o
o
l

M
u
lt

ip
le

b
as

el
in

e
Y

es
N

o
N

o

L
in

et
al

.
(2

0
1
7
)

A
st

h
m

a
E

le
m

en
ta

ry
sc

h
o
o
l

st
u
d
en

ts
w

it
h

an
d

w
it

h
o
u
t

as
th

m
a

(n
=

3
8
);

m
ea

n
ag

e:
1
0

y
ea

rs

P
ar

ti
ci

p
an

ts
en

g
ag

ed
in

6
0
-m

in
T

ai
C

h
i

se
ss

io
n
s

o
n
ce

p
er

w
ee

k
fo

r
1
2

w
ee

k
s

at
sc

h
o
o
l.

H
o
m

e
p
ra

ct
ic

e
u
si

n
g

v
id

eo
s

w
as

re
q
u
es

te
d
.

C
o
n
tr

o
l

g
ro

u
p

w
as

as
k
ed

to
m

ai
n
ta

in
re

g
u
la

r
d
ai

ly
ac

ti
v
it

ie
s.

O
u
tc

o
m

es
w

er
e

m
ea

su
re

d
p
re

-
an

d
p
o
st

in
te

rv
en

ti
o
n
.

S
ch

o
o
l

P
ro

sp
ec

ti
v
e

co
h
o
rt

N
o

Y
es

Y
es

T
ah

an
et

al
.

(2
0
1
4
)

A
st

h
m

a
P

ed
ia

tr
ic

p
at

ie
n
ts

w
it

h
as

th
m

a
(n

=
2
4
)

M
ea

n
ag

e:
7
.5

y
ea

rs
(p

o
si

ti
v
e)

an
d

9
.5

y
ea

rs
(n

eg
at

iv
e)

T
w

o
g
ro

u
p
s

o
f

ch
il

d
re

n
,

co
n
si

st
in

g
o
f

th
o
se

w
it

h
ei

th
er

p
o
si

ti
v
e

re
sp

o
n
se

s
to

ex
er

ci
se

ch
al

le
n
g
e

o
r

n
eg

at
iv

e
re

sp
o
n
se

s,
to

o
k

p
ar

t
in

th
e

st
u
d
y
.

P
ar

ti
ci

p
an

ts
en

g
ag

ed
in

1
h

o
f

y
o
g
a

tr
ai

n
in

g
tw

ic
e

p
er

w
ee

k
fo

r
1
2

w
ee

k
s.

O
u
tp

at
ie

n
t

P
ro

sp
ec

ti
v
e

co
h
o
rt

N
o

N
o

N
o

C
h
ad

i
et

al
.

(2
0
1
8
)

C
h
ro

n
ic

h
ea

lt
h

co
n
d
it

io
n
s

A
d
o
le

sc
en

ts
w

it
h

ch
ro

n
ic

h
ea

lt
h

co
n
d
it

io
n
s

(n
=

1
4
);

m
ea

n
ag

e:
1
5
.3

y
ea

rs

In
te

rv
en

ti
o
n

co
n
si

st
ed

o
f

an
ad

ap
te

d
8
-w

ee
k

M
B

I
d
el

iv
er

ed
in

p
er

so
n

o
r

th
ro

u
g
h

a
se

cu
re

e-
h
ea

lt
h

au
d
io

v
is

u
al

p
la

tf
o
rm

.
O

u
tc

o
m

es
w

er
e

m
ea

su
re

d
o
n

fi
rs

t
an

d
la

st
d
ay

o
f

M
B

I
an

d
2

m
o
n
th

s
p
o
st

in
te

rv
en

ti
o
n
.

O
u
tp

at
ie

n
t:

in
-

p
er

so
n
,

v
ir

tu
al

M
ix

ed
-m

et
h
o
d
s

N
o

N
o

Y
es

(c
o

n
ti

n
u

ed
)

623



T
a

b
l
e

1
.

(C
o

n
t
i
n

u
e
d

)

S
tu

d
y

M
ed

ic
a
l

co
n
d
it

io
n

P
o
p
u
la

ti
o
n

In
te

rv
en

ti
o
n

d
et

a
il

s
S
et

ti
n
g

S
tu

d
y

d
es

ig
n

P
il

o
t

C
o
n
tr

o
l

p
re

se
n
t

H
o
m

e
p
ra

ct
ic

e

P
an

ic
ci

a
et

al
.

(2
0
1
9
)

C
o
n
cu

ss
io

n
Y

o
u
th

w
it

h
co

n
cu

ss
iv

e
sy

m
p
to

m
s

(n
=

6
);

m
ea

n
ag

e:
1
5
.7

y
ea

rs

In
te

rv
en

ti
o
n

co
n
si

st
ed

o
f

an
8
-w

ee
k

M
B

Y
in

te
rv

en
ti

o
n

d
el

iv
er

ed
o
n
ce

p
er

w
ee

k
fo

r
4
5

m
in

p
er

se
ss

io
n
.

A
ss

es
sm

en
ts

w
er

e
co

ll
ec

te
d

p
re

-,
p
o
st

-,
an

d
3
-m

o
n
th

s
p
o
st

in
te

rv
en

ti
o
n
.

O
u
tp

at
ie

n
t

C
as

e
se

ri
es

Y
es

N
o

N
o

B
in

g
h
am

et
al

.
(2

0
1
0
)

C
y
st

ic
fi

b
ro

si
s

P
ed

ia
tr

ic
in

p
at

ie
n
ts

(n
=

1
0
);

m
ea

n
ag

e:
1
2

y
ea

rs

In
te

rv
en

ti
o
n

co
n
si

st
ed

o
f

fi
v
e

to
si

x
1
5
-m

in
se

ss
io

n
s

o
f

an
el

ec
tr

o
n
ic

b
re

at
h

b
io

fe
ed

b
ac

k
g
am

e
co

n
si

st
in

g
o
f

tr
ac

k
in

g
m

o
v
in

g
ta

rg
et

s.
E

y
e-

b
re

at
h

tr
ac

k
in

g
,

b
re

at
h
in

g
ra

te
,

an
d

ti
d
al

v
o
lu

m
e

w
er

e
as

se
ss

ed
d
u
ri

n
g

th
e

in
te

rv
en

ti
o
n
.

S
tr

u
ct

u
re

d
in

te
rv

ie
w

s
w

er
e

co
n
d
u
ct

ed
af

te
r

th
e

in
te

rv
en

ti
o
n

to
o
b
ta

in
su

b
je

ct
iv

e
re

sp
o
n
se

s
re

g
ar

d
in

g
th

e
g
am

e.

In
p
at

ie
n
t

P
ro

sp
ec

ti
v
e

Y
es

N
o

N
/A

M
cN

am
ar

a
et

al
.

(2
0
1
6
)

C
y
st

ic
fi

b
ro

si
s

C
h
il

d
re

n
an

d
y
o
u
n
g

ad
u
lt

s
w

it
h

cy
st

ic
fi

b
ro

si
s

(n
=

2
0
);

m
ea

n
ag

e:
1
1

y
ea

rs

In
te

rv
en

ti
o
n

co
n
si

st
ed

o
f

si
x

6
0
-m

in
o
n
e-

o
n
-o

n
e

y
o
g
a

se
ss

io
n
s

o
v
er

a
sp

an
o
f

1
0

w
ee

k
s.

E
ac

h
y
o
g
a

p
ra

ct
ic

e
w

as
d
es

ig
n
ed

fr
o
m

a
p
re

-s
et

li
st

o
f

3
0

as
an

as
.

Q
u
es

ti
o
n
n
ai

re
s

w
er

e
ad

m
in

is
te

re
d

p
re

-
an

d
2

w
ee

k
p
o
st

in
te

rv
en

ti
o
n
.

O
u
tp

at
ie

n
t

P
ro

sp
ec

ti
v
e

Y
es

N
o

E
n
co

u
ra

g
ed

,
b
u
t

n
o
t

re
q
u
ir

ed

(c
o

n
ti

n
u

ed
)

624



T
a

b
l
e

1
.

(C
o

n
t
i
n

u
e
d

)

S
tu

d
y

M
ed

ic
a
l

co
n
d
it

io
n

P
o
p
u
la

ti
o
n

In
te

rv
en

ti
o
n

d
et

a
il

s
S
et

ti
n
g

S
tu

d
y

d
es

ig
n

P
il

o
t

C
o
n
tr

o
l

p
re

se
n
t

H
o
m

e
p
ra

ct
ic

e

K
aj

b
af

za
d
eh

et
al

.
(2

0
1
1
)

D
y
sf

u
n
ct

io
n
al

el
im

in
at

io
n

sy
n
d
ro

m
e

D
E

S

C
h
il

d
re

n
w

it
h

D
E

S
(n

=
8
0
);

m
ea

n
ag

e:
8
.5

y
ea

rs
(i

n
te

rv
en

ti
o
n
);

9
y
ea

rs
(c

o
n
tr

o
l)

T
h
e

in
te

rv
en

ti
o
n

co
m

p
ri

se
d

b
io

fe
ed

b
ac

k
th

er
ap

y
d
el

iv
er

ed
tw

ic
e

w
ee

k
ly

fo
r

a
to

ta
l

o
f

6
–
1
2

se
ss

io
n
s

as
w

el
l

as
ed

u
ca

ti
o
n

o
n

to
p
ic

s
in

cl
u
d
in

g
co

o
rd

in
at

ed
fu

n
ct

io
n

o
f

th
e

u
ri

n
ar

y
tr

ac
t

an
d

G
I

tr
ac

t,
sc

h
ed

u
le

d
v
o
id

in
g
,

p
el

v
ic

fl
o
o
r

ex
er

ci
se

s,
h
y
d
ra

ti
o
n
,

an
d

a
h
ig

h
-fi

b
er

d
ie

t.
P

at
ie

n
ts

w
er

e
al

so
in

st
ru

ct
ed

to
p
ra

ct
ic

e
K

eg
el

ex
er

ci
se

s
fo

r
1
5

m
in

tw
ic

e
d
ai

ly
.

T
h
e

co
n
tr

o
l

g
ro

u
p

re
ce

iv
ed

ed
u
ca

ti
o
n

o
n

b
eh

av
io

ra
l

m
o
d
ifi

ca
ti

o
n
s

w
it

h
o
u
t

b
io

fe
ed

b
ac

k
th

er
ap

y
.

O
u
tc

o
m

es
w

er
e

as
se

ss
ed

at
6

an
d

1
2

m
o
n
th

s
af

te
r

tr
ea

tm
en

t.

O
u
tp

at
ie

n
t

R
C

T
N

o
Y

es
Y

es

W
ri

g
h
t

et
al

.
(2

0
1
1
)

H
T

N
/e

le
v
at

ed
B

P
B

la
ck

9
th

g
ra

d
er

s
(n

=
1
2
1
);

m
ea

n
ag

es
:

1
4
–
1
5

y
ea

rs

P
ar

ti
ci

p
an

ts
w

er
e

ra
n
d
o
m

ly
as

si
g
n
ed

to
a

1
2
-w

ee
k

b
eh

av
io

ra
l

in
te

rv
en

ti
o
n

o
f

B
A

M
,

H
E

,
o
r

L
S

d
u
ri

n
g

sc
h
o
o
l

h
ea

lt
h

cl
as

s.
M

ea
su

re
s

w
er

e
o
b
ta

in
ed

p
re

in
te

rv
en

ti
o
n
,

p
o
st

in
te

rv
en

ti
o
n
,

an
d

at
3

m
o
n
th

s
fo

ll
o
w

-u
p
.

S
ch

o
o
l

P
ro

sp
ec

ti
v
e

N
o

Y
es

B
A

M
g
ro

u
p

o
n
ly

(w
ee

k
en

d
1
0
-m

in
m

ed
it

at
io

n
s)

G
re

g
o
sk

i
et

al
.

(2
0
1
1
)

H
T

N
/e

le
v
at

ed
B

P
B

la
ck

y
o
u
th

w
it

h
p
re

-h
y
p
er

te
n
si

o
n

(n
=

1
6
2
);

m
ea

n
ag

e:
1
5

y
ea

rs

In
te

rv
en

ti
o
n

co
m

p
ri

se
d

a
1
2
-w

ee
k

b
eh

av
io

ra
l

in
te

rv
en

ti
o
n
,

ei
th

er
(1

)
H

E
C

,
(2

)
L

S
T

,
an

d
(3

)
B

A
M

.
D

at
a

w
er

e
co

ll
ec

te
d

p
re

-
an

d
p
o
st

in
te

rv
en

ti
o
n
.

S
ch

o
o
l

R
C

T
N

o
Y

es
B

A
M

g
ro

u
p

o
n
ly

(w
ee

k
en

d
1
0
-m

in
m

ed
it

at
io

n
s)

(c
o

n
ti

n
u

ed
)

625



T
a

b
l
e

1
.

(C
o

n
t
i
n

u
e
d

)

S
tu

d
y

M
ed

ic
a
l

co
n
d
it

io
n

P
o
p
u
la

ti
o
n

In
te

rv
en

ti
o
n

d
et

a
il

s
S
et

ti
n
g

S
tu

d
y

d
es

ig
n

P
il

o
t

C
o
n
tr

o
l

p
re

se
n
t

H
o
m

e
p
ra

ct
ic

e

E
v
an

s
et

al
.

(2
0
1
4
)

IB
S

A
d
o
le

sc
en

ts
an

d
y
o
u
n
g

ad
u
lt

s
w

it
h

IB
S

(n
=

5
1
);

m
ea

n
ag

e:
1
9

y
ea

rs
a

In
te

rv
en

ti
o
n

co
m

p
ri

se
d

1
.5

-h
y
o
g
a

cl
as

se
s

tw
ic

e
p
er

w
ee

k
fo

r
6

w
ee

k
s,

w
it

h
a

w
ai

tl
is

t-
co

n
tr

o
l

g
ro

u
p
.

P
o
se

s
w

er
e

ta
il

o
re

d
to

th
e

d
ev

el
o
p
m

en
ta

l
ag

e/
st

ag
e

o
f

p
ar

ti
ci

p
an

ts
.

D
at

a
w

er
e

co
ll

ec
te

d
at

3
ti

m
e

p
o
in

ts
:

b
as

el
in

e,
p
o
st

tr
ea

tm
en

t,
an

d
2
-

m
o
n
th

fo
ll

o
w

-u
p
.

O
u
tp

at
ie

n
t

W
ai

tl
is

t-
co

n
tr

o
l

Y
es

Y
es

E
n
co

u
ra

g
ed

,
b
u
t

n
o
t

re
q
u
ir

ed

E
v
an

s
et

al
.

(2
0
1
8
)

IB
S

A
d
o
le

sc
en

ts
w

it
h

IB
S

(n
=

1
8
);

m
ea

n
ag

e:
1
6
.4

y
ea

rs

In
te

rv
en

ti
o
n

co
m

p
ri

se
d

1
.5

h
y
o
g
a

cl
as

se
s

tw
ic

e
p
er

w
ee

k
fo

r
6

w
ee

k
s,

w
it

h
a

w
ai

tl
is

t-
co

n
tr

o
l

g
ro

u
p
.

O
u
tc

o
m

e
m

ea
su

re
s

w
er

e
co

ll
ec

te
d

at
3

ti
m

e
p
o
in

ts
:

b
as

el
in

e,
p
o
st

-t
re

at
m

en
t,

an
d

at
2
-m

o
n
th

fo
ll

o
w

-u
p
.

O
u
tp

at
ie

n
t

M
ix

ed
-m

et
h
o
d
s

N
o

Y
es

E
n
co

u
ra

g
ed

,
b
u
t

n
o
t

re
q
u
ir

ed

S
te

rn
et

al
.

(2
0
1
4
)

IB
S

an
d

F
A

P
P

ed
ia

tr
ic

p
at

ie
n
ts

d
ia

g
n
o
se

d
w

it
h

ei
th

er
IB

S
o
r

F
A

P
(n

=
2
7
);

m
ea

n
ag

e:
1
0
.6

9
y
ea

rs
(I

B
S

),
1
2
.1

8
y
ea

rs
(F

A
P

)

In
te

rv
en

ti
o
n

co
n
si

st
ed

o
f

p
sy

ch
o
p
h
y
si

o
lo

g
ic

al
ed

u
ca

ti
o
n

ab
o
u
t

th
e

‘‘
b
ra

in
-g

u
t’

’
re

la
ti

o
n
sh

ip
,

fo
ll

o
w

ed
b
y

an
av

er
ag

e
o
f

ei
g
h
t

3
0
-m

in
H

R
V

B
se

ss
io

n
s.

P
at

ie
n
ts

w
er

e
al

so
in

st
ru

ct
ed

to
b
re

at
h
e

at
h
o
m

e
fo

r
m

in
im

u
m

o
f

2
0

m
in

p
er

d
ay

u
si

n
g

ei
th

er
co

m
p
u
te

r/
p
h
o
n
e

ap
p
li

ca
ti

o
n
s

to
si

m
u
la

te
th

ei
r

re
so

n
an

t
fr

eq
u
en

cy
b
re

at
h

ra
te

.

O
u
tp

at
ie

n
t

C
li

n
ic

al
re

p
li

ca
ti

o
n

se
ri

es

N
o

N
o

Y
es

(c
o

n
ti

n
u

ed
)

626



T
a

b
l
e

1
.

(C
o

n
t
i
n

u
e
d

)

S
tu

d
y

M
ed

ic
a
l

co
n
d
it

io
n

P
o
p
u
la

ti
o
n

In
te

rv
en

ti
o
n

d
et

a
il

s
S
et

ti
n
g

S
tu

d
y

d
es

ig
n

P
il

o
t

C
o
n
tr

o
l

p
re

se
n
t

H
o
m

e
p
ra

ct
ic

e

W
ei

g
en

sb
er

g
et

al
.

(2
0
1
4
)

M
et

ab
o
li

c
sy

n
d
ro

m
e

L
at

in
o

ad
o
le

sc
en

ts
w

it
h

o
b
es

it
y

(n
=

3
5
);

m
ea

n
ag

e:
1
6
.1

y
ea

rs
(D

S
),

1
5
.5

y
ea

rs
(G

I)

P
ar

ti
ci

p
an

ts
re

ce
iv

ed
ei

th
er

1
2

w
ee

k
ly

se
ss

io
n
s

o
f

(1
)

a
li

fe
st

y
le

ed
u
ca

ti
o
n

an
d

g
u
id

ed
im

ag
er

y
p
ro

g
ra

m
o
r

(2
)

li
fe

st
y
le

ed
u
ca

ti
o
n

an
d

D
S

p
ro

g
ra

m
.

L
if

es
ty

le
ed

u
ca

ti
o
n

p
ro

g
ra

m
in

cl
u
d
ed

a
1
2
-w

ee
k

co
u
rs

e
o
n

in
tu

it
iv

e
ea

ti
n
g

an
d

m
o
d
ifi

ca
ti

o
n

o
f

d
ie

ta
ry

ca
rb

o
h
y
d
ra

te
in

ta
k
e.

M
ea

su
re

s
w

er
e

as
se

ss
ed

at
b
as

el
in

e
an

d
p
o
st

in
te

rv
en

ti
o
n
.

O
u
tp

at
ie

n
t

R
C

T
Y

es
Y

es (D
S

)
E

n
co

u
ra

g
ed

,
b
u
t

n
o
t

re
q
u
ir

ed

W
an

g
et

al
.

(2
0
1
3
)

C
h
ro

n
ic

p
ro

st
at

it
is

P
u
b
er

ta
l

p
at

ie
n
ts

w
it

h
ch

ro
n
ic

p
ro

st
at

it
is

(n
=

2
2
);

m
ea

n
ag

e:
1
6
.5

y
ea

rs
(g

ro
u
p

1
)

an
d

1
6
.3

y
ea

rs
(g

ro
u
p

2
)

P
ar

ti
ci

p
an

ts
re

ce
iv

ed
1
2
-

w
ee

k
b
io

fe
ed

b
ac

k
tr

ai
n
in

g
an

d
w

er
e

th
en

d
iv

id
ed

in
to

tw
o

g
ro

u
p
s;

g
ro

u
p

1
re

ce
iv

ed
fu

rt
h
er

tr
ai

n
in

g
fo

r
m

o
re

th
an

2
4

m
o
n
th

s,
w

h
il

e
g
ro

u
p

2
re

ce
iv

ed
fu

rt
h
er

tr
ai

n
in

g
fo

r
le

ss
th

an
2
4

m
o
n
th

s.

O
u
tp

at
ie

n
t

P
ro

sp
ec

ti
v
e

N
o

N
o

N
o

a
R

es
u
lt

s
an

al
y
ze

d
se

p
ar

at
el

y
fo

r
ad

o
le

sc
en

ts
;

su
b
g
ro

u
p

m
ea

n
ag

e
n
o
t

p
ro

v
id

ed
B

A
M

,
b
re

at
h
in

g
an

d
aw

ar
en

es
s

m
ed

it
at

io
n
;

B
P

,
b
lo

o
d

p
re

ss
u
re

;
D

S
,

d
ig

it
al

st
o
ry

te
ll

in
g
;

F
A

P
,

fu
n
ct

io
n
al

ab
d
o
m

in
al

p
ai

n
;

G
I,

g
u
id

ed
im

ag
er

y
;

H
E

,
h
ea

lt
h

ed
u
ca

ti
o
n
;

H
E

C
,

h
ea

lt
h

ed
u
ca

ti
o
n

co
n
tr

o
l;

H
R

V
B

,
h
ea

rt
ra

te
v
ar

ia
b
il

it
y

b
io

fe
ed

b
ac

k
;

H
T

N
,

h
y
p
er

te
n
si

o
n
,

IB
S

,
ir

ri
ta

b
le

b
o
w

el
sy

n
d
ro

m
e;

L
S

T
,

li
fe

sk
il

ls
tr

ai
n
in

g
;

M
B

I,
m

in
d
-b

o
d
y

in
te

rv
en

ti
o
n
;

M
B

Y
,

m
in

d
fu

ln
es

s-
b
as

ed
y
o
g
a;

N
/A

,
n
o
t

ap
p
li

ca
b
le

.

627



series, and clinical replication series. Pilot studies consti-
tuted 40% (n = 6) of the included studies, and 47% of the
included studies had a control group (n = 7).

Population

Demographic details of participants and studies, includ-
ing study location, number of participants, mean ages,
gender, and race, are presented in Table 2. There were a
total of 641 participants (394 female and 247 male) across
the 15 included studies, with an overall mean sample size of
43 participants, ranging from a case series with 3 partici-
pants39 to as many as 162 participants27; the latter was an
RCT. Ages of study participants ranged from 7.5 to 19
years; however, in included studies with participants above
18 years of age, data for individuals under 18 years of age
were reported separately and examined in this review. No-
tably, female participants predominated in all studies, con-
stituting an average of 61.5%.

Study locations—country of origin, study setting

Most studies took place in various cities throughout the
United States (n = 10, 67%); of the remaining five studies,
one each (6.7%) was conducted in Canada, China, Iran,
Taiwan, and Turkey, respectively. A map indicating the
locations of the 15 included studies is shown in Figure 2.

Chronic medical conditions

Asthma was studied in three articles (20%), which
utilized MBIs including yoga, Tai Chi, and guided imagery;
irritable bowel syndrome (IBS) or other gastrointestinal
disorders were also studied in three articles (20%). Hyp-
ertension or elevated blood pressure was explored in two
studies (13%), as was cystic fibrosis (13%). The full array of
chronic medical conditions studied in this scoping review is
illustrated in Figure 3.

Interventions

Types of MBIs. The included studies assayed many dif-
ferent types of therapeutic interventions. Of the 15 included
studies, five utilized some form of yoga as the primary in-
tervention, four employed biofeedback, three employed
breathing and awareness meditation (BAM), two used gui-
ded imagery (including ‘‘relaxation and guided imagery’’),
and one focused on Tai Chi.

MBIs were investigated for the following conditions:
yoga for asthma, concussion, cystic fibrosis, and IBS (two
studies). Biofeedback was utilized for children with cystic
fibrosis, DES, IBS, and chronic prostatitis (CP). Guided
imagery was used in cohorts of participants diagnosed with
obesity, as well as asthma with associated anxiety disorders.
BAM was delivered to a group of youth at risk of hy-
pertension (HTN), and Tai Chi was used in youth with
asthma.

Interventions also varied by the settings in which they
were delivered. Four studies were conducted in the school
setting, where they were integrated into the school day;
10 took place in community or clinical research settings,
and one, Chadi et al., had partial virtual delivery.38 Only
one study, Bingham et al., was delivered exclusively in an
inpatient setting.31

Group versus solo. Most MBIs (60%) were delivered in
a group setting. Six studies described MBIs that were deliv-
ered one-on-one to participants: all four biofeedback studies
were delivered one-on-one, as was a case series of guided
imagery for asthma and anxiety, and a trial of yoga for
cystic fibrosis.

Home practice. Home practice was a required element
of the intervention in six (40%) of the included studies;
home practice was encouraged, but not required, in four
(27%) of the included studies. The remaining five studies
(33%) did not include a home practice element.

Outcomes

Studies’ main outcomes are presented in Table 3. Parti-
cipants generally demonstrated improvements in self-
reported medical symptoms and objective measurements
after MBIs. The heterogeneous nature of the data from these
15 studies meant that calculations such as meta-analysis
would yield results of limited practical utility and are out-
side the scope of this scoping review.40 Therefore, this
section summarizes studies by condition and intervention
type as one means of collating results for better conceptu-
alization and comparison.

Asthma. A case series of youth with asthma and anxiety
suggested that engaging in a relaxation/guided imagery in-
tervention yielded improvements in lung function and anx-
iety.39 In youth with asthma alone, a Tai Chi intervention
was associated with improvements in lung function and
quality of life as compared with nonasthmatics30; yoga
training yielded improvements in lung function in youth
with exercise-induced asthma. Interestingly, after the yoga
intervention, youth with exercise-induced asthma subse-
quently became exercise-tolerant.29

Other chronic health conditions. A single mixed-
methods study assessed the impact of an adapted 8-week
MBI delivered either virtually or in person in a group of
youth with various chronic health conditions.38 No untreated
control group was used for comparison. Results showed a
statistically significant decrease in depressive symptoms and
positive impacts on well-being, stress, pain, and sleep in
both groups, whereas no significant differences were ob-
served in salivary cortisol levels in either group.

Concussion. A small pilot study of mindfulness-based
yoga training for youth with concussive symptoms (n = 6)
demonstrated increased heart rate variability (a measure of
healthy neurophysiological function), decreased concussive
symptomatology, and ability to engage in strenuous exercise
both immediately and 3 months postintervention compared
with baseline.25 No control group was included.

Cystic fibrosis. For hospitalized youth with cystic fi-
brosis (n = 12), a video-based biofeedback intervention
yielded improvements in eye-breath coordination (i.e., eye
tracking of a moving target that represented the breath) as
compared with baseline.31 In another study, youth who en-
gaged in a 10-week yoga intervention demonstrated signif-
icant improvements in anxiety, depression, and joint pain
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immediately postintervention.33 These changes were not sus-
tained at follow-up. Neither study included a control group
for comparison.

Dysfunction elimination syndrome. Among youth with
dysfunction elimination syndrome (n = 80), those who re-
ceived an intervention consisting of animated biofeedback
therapy alongside behavioral modification and pelvic floor

exercises demonstrated significant improvements in sub-
jective and objective voiding problems (including daytime
wetting, fecal soiling, staccato voiding, and urinary tract
infection) compared with those who received behavioral
modification and pelvic floor exercise education alone.32

Hypertension. Two studies employed BAM versus life
skills training (LST) interventions for Black youth at risk of

FIG. 2. Geographic loca-
tion of included studies.

FIG. 3. Chronic medical
conditions.
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hypertension.27,37 Gregoski et al. categorized participants
using endothelin genotyping and quantified allostatic stress
by measuring discrimination-based stress exposure. Both
BAM and LST interventions were effective in reducing
ambulatory blood pressure, although the BAM group dis-
played effects faster; however, in Gregoski et al., only BAM
reduced blood pressure in gene noncarriers with high stress
exposure.

In addition, Wright et al. found significant decreases in
systolic blood pressure and hostility after BAM intervention,
as measured by the Cook–Medley Hostility Inventory.
Notably, there were significant increases in hostility post-
LST.

IBS. For youth with IBS, the results of two Iyengar yoga
interventions were correlated with significant improvements
in symptoms, sleep, and pain as compared with controls35,36;
one study also reported significantly improved psychologi-
cal distress and fatigue as compared with control.35 HRVB
led to significant improvements in IBS per patient self-
report34; 69.2% of participants achieved full remission, that
is, 2 weeks symptom-free, while 30.4% of participants
achieved partial remission. Similar improvements were ob-
served in the same study for children with functional ab-
dominal pain (FAP); controls were not included in this
study.

Metabolic syndrome. One study assessed the impact of
education on leading a heart-healthy lifestyle plus either
guided imagery or digital storytelling in a cohort of Latino
youth with obesity Latino children.26 Both interventions
were deemed acceptable to the study population. Guided
imagery yielded increased physical activity alongside im-
provements in intuitive eating (described as a nondieting
philosophy emphasizing permission to eat, relying on in-
ternal satiety cues, and engaging in physical activity for
well-being) and salivary cortisol; these changes were not
observed in the digital storytelling group.

Chronic prostatitis. Among pubertal patients with CP,
those who received biofeedback training for 24 or more
months after a 12-week intensive training experienced sig-
nificant improvements in CP symptoms.28 In comparison,
those who received follow-up biofeedback training for
less than 24 months postintensive training, paradoxically,
experienced significant increases in CP symptoms and pain
and decreased maximum urinary flow rate.

Instruments

Outcome measurement tools examined in this review
were highly heterogeneous, owing to the variety of inter-
vention types delivered and medical conditions treated.
Details of the outcome measurements used in each study can
be found in Table 1.

Intervention feasibility and acceptability

Thirteen of the 15 reviewed studies reported some mea-
surement of feasibility and acceptability, including tracking
of attendance, home practice (if required or encouraged
during intervention), ratings or surveys of program, and/or
qualitative interview data pertaining to satisfaction with the

intervention; only two studies did not report attendance data.
MBIs were overall deemed feasible and acceptable by par-
ticipants, although one study (Wright et al.37) noted overall
loss of 29% of cohort and attendance rate of <70% attrib-
utable to school attendance. Details of intervention feasi-
bility and acceptability for each included study can be found
in Table 4.

Study quality assessment

The Modified Newcastle-Ottawa Scale (NOS) criteria are
described in Table 5. The NOS (Table 6) has a maximum,
highest quality score of 8 points. Points were given based on
sample representativeness, presence of a matched control
group, subjective versus objective outcome measurement,
and extent of statistical tests performed. Scores for the inc-
luded studies ranged from 3 to 7, with a mean score of 4.9,
such that higher scores reflected greater methodological
quality.

Discussion

Overview

Based on the search performed, this appears to be the
first scoping review of studies analyzing MBIs in youth
under 18 years of age with various chronic, nonpain,
noncancer, and nonpsychiatric predominant medical con-
ditions. This review highlights encouraging preliminary
findings for MBI feasibility, acceptability, and effective-
ness, while underscoring the need for significantly more
high-quality trials in this underserved population. Specific
considerations regarding intervention design (including
improved controls), participant needs, strengths, limita-
tions, and future guidance are discussed in sections ‘‘Study
types’’ to ‘‘Future considerations.’’

Study types

The most frequently observed MBIs in this review in-
cluded yoga, followed by Tai Chi, guided imagery, and
digital storytelling, which were most frequently utilized in
populations with asthma and IBS. Study heterogeneity
made meta-analysis practically impossible, and the wide
range of study designs included in this review elucidates
the need for further efforts toward determining optimal
formats for research and care delivery. Most studies were
prospective trials, and only three were RCTs, which had
small sample sizes ranging from 35 to 162 participants.
More high-quality large-scale RCTs are warranted to
better characterize intervention effectiveness for these
conditions.

Population

Demographics. This review also elucidates certain
trends in participant demographics among YOUTH receiv-
ing MBIs for chronic conditions. All (except for the study
involving prostatitis) included more females than males,
with the lowest proportion of female participants being
52%. No study explicitly explained this distribution, and
only one acknowledged this skewed distribution. Possible
explanations for this observation may reflect a broader trend
of chronic medical conditions affecting more females than
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males,41 gender-based differences in symptom reporting or
diagnosis, and issues related to adherence, as well as rela-
tively greater female participation in CIH modalities, such
as MBIs, overall.42

Three studies intervened upon specific demographic
groups: Gregoski et al. and Wright et al. assessed the
impact of BAM upon blood pressure in Black high school
students, who are at particular risk of hypertension,27,37

while Weigensberg et al. explored the impact of guided
imagery with health education upon Latino adolescents
with obesity, at risk of metabolic syndrome.26 These
studies represent critically important endeavors for nu-
merous reasons.

First, delivering MBIs to youth at high risk for specific
chronic medical conditions should represent a priority
within the CIH space. Concurrently, efforts to engage
with demographic groups who have historically been less
represented among patients receiving CIH reflects an
important move toward equitable access to potentially
high-value, low-cost, and preventative health care, es-
pecially in youth.

Developmental stages. Participants had a wide range
of ages. This is important in studies in the pediatric
population, as developmental ages/stages profoundly
impact treatment adherence, comprehension, and

Table 4. Feasibility and Acceptability Reported in Reviewed Studies

Study Assessment of feasibility/acceptability Results

Bingham et al.
(2010)

Structured interviews of perceptions of game Patients showed pride in getting better at game.

Wright et al.
(2011)

Attendance in each cohort
Likert-type scale ratings of program from 0 to 4

of thoroughness, attentiveness, enthusiasm.

Attendance of 91%–95% during in school sessions.
Likert-type scale ratings not reported.
Overall loss of 29% of cohort. Attendance rate of

<70%.
Chadi et al.

(2018)
Qualitative assessment of home practice and

intervention acceptability
Both in-person and e-health groups practiced at

home 6.1 times/week.
Evans et al.

(2014)
Attendance
Self-reported home practice

Average session attendance of 75%
43 Participants reported practicing at home for an

average of 4 min/week
Evans et al.

(2018)
Semistructured interviews after intervention Yoga responders noted consistent multiple benefits

of practice.
Gregoski et al.

(2011)
Likert-type ratings from 0 to 4 of program

implementation for aspects of thoroughness,
attentiveness, and enthusiasm.

Thoroughness: 3.34 – 0.26
Attentiveness: 3.28 – 0.32
Enthusiasm: 3.31 – 0.27

Kajbafzadeh et al.
(2011)

Attendance (number of biofeedback sessions
attended and follow-up visits completed).

Mean number of biofeedback sessions was
9.6 – 1.3

All participants completed follow-up visits, all
subjects in intervention group attended monthly
visits.

Kapoor et al.
(2010)

Follow-up data, consumer satisfaction index
with 0–5 Likert-type scale.

Mean score of 5 for all three participants.

Lin et al. (2017) Did not report. N/A
McNamara et al.

(2016)
Attendance 19 Subjects completed six sessions each; 1 subject

completed five sessions due to illness.
Paniccia et al.

(2019)
Attendance
Postintervention satisfaction surveys

Attendance ranged from 83% to 100% for 5 of the
8 sessions. Postintervention satisfaction surveys
detailed that the MBI met most or all of
participants’ (n = 6) needs, all would recommend
the MBI, that the MBI helped to some degree,
and 5/6 would definitely do the MBI again.

Stern et al. (2014) Qualitative assessment of patient experiences Post-treatment, participants expressed satisfaction
with clinical outcomes and intervention.

Tahan et al.
(2014)

Attendance Among 24 participants across a 3-month
intervention, 4 did not complete any yoga
training, 1 attended for 1.5 months, and 1
attended for 2 months.

Wang et al.
(2013)

Not directly reported. Text notes that follow-up training sessions for
long-term follow-up group were suspended due
to ‘‘poor therapeutic compliance.’’

Weigensberg
et al. (2014)

Qualitative postintervention focus group
responses, attendance, and subjective surveys
administered during RCT.

Results showed 90%–100% attendance and high
level of acceptability of all components of
intervention as per postintervention focus group
and self-reported evaluations. However, there
was near universal nonadherence with home
practice.
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efficacy. This feature of the review proved valuable in
demonstrating feasibility for multiple ages; however,
this also made it difficult to generalize findings across
age groups. Effective MBI delivery considers the unique
psychosocial needs of youth in each age group.

Study locations

Most studies took place at or in association with large
urban medical centers in cities worldwide. Most MBIs were

delivered in the outpatient or clinical research setting (n = 10;
one offered a virtual option for attendance), four were
delivered in schools, and one was delivered inpatient.
Future efforts will ideally include MBIs delivered to rural
or underserved populations, or otherwise include efforts to
ameliorate issues related to distance and transportation to
increase access.

Weigensberg et al.26 described reimbursing participants
for transportation as a means of improving engagement.
Virtually delivered MBIs may also help to bridge this
chasm of accessibility: Chadi et al.38 demonstrated that
electronic delivery of mindfulness meditation was equally as
efficacious as in-person delivery for a variety of chronic
medical conditions, including epilepsy and rheumatologic
conditions.

Interventions

Of the six MBIs delivered one-on-one, four were bio-
feedback interventions. It was posited that the nature of
biofeedback lends itself better to individual delivery rather
than to a group setting. In addition, these studies assessed
individuals with cystic fibrosis, DES, IBS/FAP, and CP—
conditions for which biofeedback therapy may involve
sensitive parts of the body, particularly in the latter three,
and are thus perhaps ideally delivered individually.

In contrast, the nine MBIs delivered in group settings
included modalities such as yoga, Tai Chi, guided imagery,
and BAM, and the latter two included didactic components.
These modalities likely lend themselves better to group
delivery: qualitative comments from participants with con-
cussion who received yoga revealed that youth appreciated
knowing that they were not alone in managing their chronic
condition and its associated challenges.25 The multifactorial
beneficial effects of group practice may come from the
unstructured social element of being together in the waiting
room, time immediately before/after session, and so on.

Most studies either required or encouraged a home
practice element as part of the MBI. In those where home
practice was encouraged (but not required), researchers
noted that making this a required element would be advis-
able. In contrast, Paniccia et al. discouraged home practice

Table 5. Modified Newcastle-Ottawa

Quality Assessment Scale Criteria for Studies

of Mind-Body Interventions for Youth

with Chronic Medical Conditions

Representativeness of the sample
0 No description of sampling strategy
1 Somewhat representative
2 Truly representative (database or epidemiologic study)
Comparability
0 No comparison groups
1 Comparison group, but no matching of subjects (not

randomized)
2 Subjects of the groups were comparable, as determined

by the matching of demographic or clinical factors
Outcome
How they measured the outcome (e.g., quality of life,

symptoms of primary condition, wellness ratings, and
psychological improvements)

0 Inadequate description of the outcome measured
1 Use of subjective (self-report) to measure patient

outcomes (e.g., self-report scale)
2 Use of objective measure of patient outcomes (e.g.,

laboratory values)
Statistical test
0 The statistical test is not appropriate, not described, or

incomplete
1 The statistical test is appropriate, completed, and

described in a comprehensive manner, with measures
of association (e.g., probability value) presented

2 The statistical test includes one of the following:
controlled for confounding variables, conducted
multiple comparisons, and/or effect size.

Table 6. Scoring of Modified Newcastle-Ottawa Quality Assessment Scale for Studies

of Mind-Body Interventions for Youth with Chronic Medical Conditions

Study Representativeness Comparability Outcome Statistical test Total

Bingham et al. (2010) 1 0 2 1 4
Wright et al. (2011) 1 2 2 2 7
Chadi et al. (2018) 0 0 2 1 3
Evans et al. (2014) 1 2 2 2 7
Evans et al. (2018) 1 2 2 2 7
Gregoski et al. (2011) 1 1 2 2 6
Kajbafzadeh et al. (2011) 1 2 2 1 6
Kapoor et al. (2010) 0 0 2 1 3
Lin et al. (2017) 1 1 2 2 6
McNamara et al. (2016) 1 0 1 2 4
Paniccia et al. (2019) 1 0 2 0 3
Stern et al. (2014) 1 0 1 0 2
Tahan et al. (2014) 1 0 2 1 4
Wang et al. (2013) 1 0 2 1 4
Weigensberg et al. (2014) 1 2 2 2 7

SRINIVASAN ET AL.636



for safety reasons in efforts to ensure that participants with
concussions carefully implemented calculated increases in
physical activity.25 This suggests that home practice may be
an important feature of MBI design, but only after extra
consideration for participants’ developmental stages and
unique safety issues.

Strengths

This scoping review provides an overview of the find-
ings of an otherwise under-discussed realm of research.
There is a paucity of literature exploring MBIs in any
single or group of related nonpain, noncancer, and non-
psychiatric predominant medical conditions in pediatric
patients. However, despite the lack of depth in any one
condition, the broad scope of this review translates to
coverage of a great breadth of different conditions and
interventions, allowing for a broad understanding of the
types of interventions that can be delivered and a snapshot
of conditions that might benefit.

Furthermore, the included studies were conducted in a
variety of locations worldwide. This heterogeneity and di-
versity potentiate the generalizability of the findings across
populations, geographic locations, and intervention loca-
tions. This review also highlights the importance of both
condition-specific and biopsychosocial considerations in
study design and delivery to optimize feasibility and acc-
eptability among diverse ages and ethnicities.

Limitations

This scoping review included data from a wide variety
of chronic medical conditions and means of delivering
MBIs. This heterogeneity does not allow for meta-analysis
or in-depth analysis of a singular condition or method of
intervention. Ultimately, these observations underscore the
need for further research in this specific realm; as the body
of available data grows, so too would the potential to con-
duct systematic reviews with meta-analyses for definitive
guidance regarding clinical decision-making.

This review is further limited by the overall small par-
ticipant pool: among 15 articles, there were only 641 par-
ticipants, and individual studies had very small sample sizes,
averaging 43 participants per study. The smallest study was
conducted on only 3 individuals, whereas the largest study
involved 162 participants. Thus, it was not possible to draw
definitive conclusions regarding the impact of specific int-
erventions upon specific conditions; future research in this
area will ideally include larger sample sizes.

Another limitation of this review is variable study quality,
as detailed in Table 6. In addition to the small sample sizes,
many of the reviewed studies were not designed as RCTs
and lacked a control group to comparatively analyze ther-
apeutic impact. In addition, some studies explored objec-
tive measures of improvement alone, making it difficult
to compare results with studies that specifically explored
patient-reported symptomatic improvement, or vice versa.

Most studies did not report the results of long-term
follow-up, presenting limitations in understanding the
impact of treatment on symptomatology, adherence, and
other outcomes along the course of age-related transitions
and changes. Long-term follow-up with study participants
would yield interesting findings as to the lifelong impact

of exposure to MBIs, even beyond the specific condition
targeted.

Future considerations

In addition to the essential need for more research in this
field, future research should consider assessing numerous
other domains particularly relevant to childhood chronic
medical conditions. One such domain is quality of life,
which is commonly impacted by chronic illness, and for
which MBIs have previously shown promise10; others inc-
lude psychosocial, social, and economic determinants of
health to explore barriers to MBI accessibility in this vul-
nerable patient population. Determining optimal controls for
these studies presents challenges and will demand creativity.
Interventions that are, by nature, founded on the assumption
that participants be actively engaged and put forth effort,
generally get better results with greater effort.

Furthermore, these interventions, when enthusiastically
engaged, generally hypothesize added gains over time.
Thus, there is additional complexity in generating general-
izable outcomes. Within the active group alone, one would
expect considerable variation in outcomes based on interest,
effort, prior experience, general aptitude, and resonance
with a given modality. These factors may be even more
pronounced when working with children and teens than in
an adult population.

Studies comparing outcomes of yoga versus Tai Chi, for
example, would need to account for, first, ‘‘type of yoga’’
and ‘‘type of tai chi,’’ as well as consider that some par-
ticipants may enjoy seated yoga and dislike movement-
based Tai Chi, and vice versa. It may be that yoga is very
powerful for some people, while Tai Chi is the preferred
choice for others. This would dictate, then, that yoga may
not be an inherently effective or ineffective intervention, but
rather be inherently effective for some and inherently inef-
fective for others. Given this, research looking at for whom
yoga is likely to be most valuable would be compelling,
rather than only if yoga can affect a disease state in an
undifferentiated population.

Rather than analyzing data collectively from the group
(e.g., mean change in outcome measures for the whole
active cohort), it may also be revealing to seek subsets of
the active cohort for whom the intervention is particularly
powerful, and then work to amplify their engagement and
study changes in their specific disease and quality of life
measures. Studies of MBIs must consider that the work is
being done ‘‘with’’ participants rather than ‘‘to’’ participants
and must recognize subject individuality in a more pro-
nounced manner than may be needed for a study of a sur-
gical procedural technique or drug trial.

Conclusions

MBIs have been successfully and feasibly delivered in
the service of many chronic medical conditions in youth
across diverse populations and age groups. These interven-
tions, which address the critical need to support coping in
children with chronic conditions, show promise in benefiting
symptoms and psychosocial outcomes. Tailoring interven-
tions to condition-specific needs and developmental stages
of patients, as well as addressing unique socioeconomic
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factors faced by each population, contributes to better treat-
ment adherence and satisfaction.

Greater consideration of individual effort, aptitude, and
interest by participants is also needed to best determine
how to optimize intervention-subject pairing. The high
degree of heterogeneity across studies limits collated anal-
ysis, at present. However, the existing literature supports
the feasibility and acceptability of MBI delivery for several
modalities, delivery structures, and health conditions. More
high-quality research and potentially innovative research
designs are needed to explore the impact of MBIs on non-
pain, noncancer, and nonpsychiatric predominant chronic
medical conditions in pediatric populations.
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Search Methods

A search strategy was generated for the concepts of mind–body interventions in pediatric patients with chronic illnesses.
Both controlled vocabulary and title and abstract fields were used for the search terminology. Search results were limited to
the English language and the years of 2010–2020. Reviews, editorials, and commentary were removed before exporting
results to the Covidence database for review.

Database(s): Ovid MEDLINE and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily 1946 to
September 21, 2020
Search Strategy:
No. Searches Results
1 mind-body therapies/ or biofeedback, psychology/ or neurofeedback/ or breathing exercises/ or qigong/ or hypnosis/ or

autogenic training/ or suggestion/ or autosuggestion/ or imagery, psychotherapy/ or tai ji/ or yoga/ 29,633
2 Meditation/ 2881
3 Acupuncture Therapy/ 16,853
4 (mind adj2 body).ti,ab,kf. 4760
5 biofeedback.ti,ab,kf. 7007
6 (neurofeedback or neurotherapy).ti,ab,kf. 1648
7 (breathing adj2 exercise*).ti,ab,kf. 1734
8 qigong.ti,ab,kf. 735
9 qi gong.ti,ab,kf. 106
10 hypnosis.ti,ab,kf. 8142
11 autogenic.ti,ab,kf. 1477
12 autosuggestion.ti,ab,kf. 33
13 suggestion therap*.ti,ab,kf. 36
14 Psychotherapy Imagery.ti,ab,kf. 0
15 Guided Imagery.ti,ab,kf. 747
16 tai ji.ti,ab,kf. or tai Chi.ti,ab,kf. 54
17 meditation.ti,ab,kf. 5181
18 acupuncture.ti,ab,kf. 22,600
19 or/1–18 71,108
20 Chronic Disease/ 263,643
21 exp Gastrointestinal Diseases/ 959,474
22 respiratory tract diseases/ or lung diseases/ or respiration disorders/ or cardiovascular diseases/ 243,920
23 autoimmune diseases/ or arthritis, juvenile/ or arthritis, rheumatoid/ 158,373
24 exp Asthma/ 128,487
25 (chronic adj2 disease*).ti,ab,kf. 200,791
26 (chronic adj2 illness*).ti,ab,kf. 19,829
27 (chronic adj2 condition*).ti,ab,kf. 35,008
28 (gastrointestinal adj2 disease*).ti,ab,kf. 12,898
29 (respiratory adj2 disease*).ti,ab,kf. 38,371
30 (lung adj2 disease*).ti,ab,kf. 62,582
31 (respiration adj2 disorder*).ti,ab,kf. 225
32 (cardiovascular adj2 disease*).ti,ab,kf. 185,224
33 autoimmune.ti,ab,kf. 154,099
34 arthritis.ti,ab,kf. 182,795
35 or/20–34 2,220,875
36 Pediatrics/ 54,054
37 exp Child/ 1,917,094
38 Adolescent/ 2,036,114
39 pediatric*.ti,ab,kf. 307,875
40 child*.ti,ab,kf. 1,443,085
41 adolescent*.ti,ab,kf. 262,536
42 teen*.ti,ab,kf. 31,043
43 juvenile*.ti,ab,kw. 83,221
44 or/36–43 3,623,971
45 19 and 35 and 44 1351
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46 limit 45 to (English language and last 10 years) 386
47 limit 46 to (case reports or editorial or letter or ‘‘review’’) 105
48 46 not 47 281

EBSCO CINAHL
No. Query Limiters/Expanders Results
S58 S57 NOT S56 Limiters - Published Date: 20100101-20201231; English Language
Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 376
S57 S29 AND S49 AND S55 Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 761
S56 S29 AND S49 AND S55 Limiters - Publication Type: Book, Case Study, Commentary, Doctoral Dissertation,
Editorial, Letter, Masters Thesis, Review
Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 175
S55 S50 OR S51 OR S52 OR S53 OR S54 Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 1,050,749
S54 TI child* OR AB child* OR TI adolescent* OR AB adolescent* OR TI teen* OR AB teen* OR TI juvenile* OR
AB juvenile* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 578,219
S53 (MH ‘‘Adolescence’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 524,990
S52 (MH ‘‘Child’’) OR (MH ‘‘Child, Preschool’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 518,445
S51 TI pediatric* OR AB pediatric* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 112,548
S50 (MH ‘‘Pediatrics’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 19,710
S49 S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43
OR S44 OR S45 OR S46 OR S47 OR S48 Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 1,205,798
S48 TI arthritis OR AB arthritis Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 42,336
S47 TI autoimmune OR AB autoimmune Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 17,742
S46 TI cardiovascular N2 disease* OR AB cardiovascular N2 disease* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 52,430
S45 TI respiration N2 disorder* OR AB respiration N2 disorder* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 21
S44 TI lung N2 disease* OR AB lung N2 disease* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 12,892
S43 TI respiratory N2 disease* OR AB respiratory N2 disease* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 6840
S42 TI gastrointestinal N2 disease* OR AB gastrointestinal N2 disease* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 2072
S41 TI chronic N1 condition* OR AB chronic N1 condition* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 16,679
S40 TI chronic N1 illness* OR AB chronic N1 illness* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 11,593
S39 TI chronic N2 disease* OR AB chronic N2 disease* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 72,683
S38 (MH ‘‘Asthma+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 35,060
S37 (MH ‘‘Arthritis, Juvenile Rheumatoid’’) OR (MH ‘‘Arthritis, Rheumatoid+’’) Expanders - Apply equivalent
subjects
Search modes - Boolean/Phrase 30,622
S36 (MH ‘‘Autoimmune Diseases+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 103,157
S35 (MH ‘‘Cardiovascular Diseases+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 587,602
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S34 (MH ‘‘Respiration Disorders+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 61,713
S33 (MH ‘‘Lung Diseases+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 185,031
S32 (MH ‘‘Respiratory Tract Diseases+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 296,020
S31 (MH ‘‘Gastrointestinal Diseases+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 157,697
S30 (MH ‘‘Chronic Disease’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 63,879
S29 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15
OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 Expanders -
Apply equivalent subjects
Search modes - Boolean/Phrase 53,354
S28 TI acupuncture OR AB acupuncture Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 13,379
S27 TI meditation OR AB meditation Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 3787
S26 TI Tai Chi OR AB Tai Chi Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 1686
S25 TI tai ji OR AB tai ji Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 32
S24 TI Guided Imagery OR AB Guided Imagery Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 697
S23 TI Psychotherapy Imagery OR AB Psychotherapy Imagery Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 0
S22 TI suggestion therap* OR AB suggestion therap* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 7
S21 TI autosuggestion OR AB autosuggestion Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 7
S20 TI autogenic OR AB autogenic Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 229
S19 TI hypnosis OR AB hypnosis Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 2045
S18 TI qi gong OR AB qi gong Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 94
S17 TI qigong OR AB qigong Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 631
S16 TI breathing N2 exercise* OR AB breathing N2 exercise* Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 835
S15 TI biofeedback OR AB biofeedback Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 2483
S14 TI mind N1 body OR AB mind N1 body Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 4121
S13 (MH ‘‘Acupuncture+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 17,105
S12 (MH ‘‘Meditation’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 5265
S11 (MH ‘‘Yoga+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 9441
S10 (MH ‘‘Tai Chi’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 2127
S9 (MH ‘‘Guided Imagery’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 2845
S8 (MH ‘‘Posthypnotic Suggestion’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 11
S7 (MH ‘‘Autogenic Training (Iowa NIC)’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 1
S6 (MH ‘‘Hypnosis+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 3048
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S5 (MH ‘‘Qigong’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 687
S4 (MH ‘‘Breathing Exercises+’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 2434
S3 TI neurofeedback OR AB neurofeedback OR TI Neurotherapy OR AB Neurotherapy Expanders - Apply equivalent
subjects
Search modes - Boolean/Phrase 582
S2 (MH ‘‘Biofeedback’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 3690
S1 (MH ‘‘Mind Body Techniques’’) Expanders - Apply equivalent subjects
Search modes - Boolean/Phrase 3279

Database(s): Ovid APA PsycInfo 1806 to September Week 2, 2020
Search Strategy:
No. Searches Results
1 ‘‘mind body therap*’’.tw. 177
2 exp Biofeedback Training/ or exp Biofeedback/ 6293
3 exp Neurotherapy/ 1566
4 (breathing adj2 exercise*).tw. 409
5 qigong.tw. 280
6 exp Hypnosis/ 9202
7 exp Autogenic Training/ 630
8 exp Posthypnotic Suggestions/ 284
9 autosuggestion.tw. 203
10 exp Guided Imagery/ 746
11 (tai ji or tai chi).tw. 609
12 yoga/ 1870
13 exp Meditation/ 4693
14 exp Acupuncture/ 1489
15 biofeedback.tw. 5722
16 (neurofeedback or neurotherapy).tw. 1746
17 (breathing adj2 exercise*).tw. 409
18 qigong.tw. 280
19 qi gong.tw. 55
20 hypnosis.tw. 14,403
21 autogenic.tw. 1022
22 autosuggestion.tw. 203
23 suggestion therap*.tw. 50
24 Psychotherapy Imagery.tw. 5
25 Guided Imagery.tw. 1291
26 meditation.tw. 8225
27 acupuncture.tw. 2003
28 or/1–27 38,838
29 exp Chronic Illness/ 29,503
30 exp Gastrointestinal Disorders/ 8518
31 exp Respiratory Tract Disorders/ 14,875
32 exp Lung Disorders/ 4453
33 respiration disorder*.tw. 8
34 exp Cardiovascular Disorders/ 62,560
35 exp Immunologic Disorders/ 47,639
36 autoimmune disease*.tw. 1669
37 exp Rheumatoid Arthritis/ or exp Arthritis/ 4233
38 exp Asthma/ 4743
39 (chronic adj2 disease*).tw. 15,522
40 (chronic adj2 illness*).tw. 13,182
41 (chronic adj2 condition*).tw. 10,370
42 (gastrointestinal adj2 disease*).tw. 308
43 (respiratory adj2 disease*).tw. 1094
44 (lung adj2 disease*).tw. 1029
45 (respiration adj2 disorder*).tw. 19
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46 (cardiovascular adj2 disease*).tw. 11,889
47 autoimmune.tw. 5975
48 arthritis.tw. 5471
49 or/29–48 195,567
50 28 and 49 2605
51 limit 50 to (all journals and English language and last 10 years) 676
52 limit 51 to (100 childhood or 160 preschool age or 180 school age or 200 adolescence) 41
53 exp Pediatrics/ 29,613
54 pediatric*.tw. 37,016
55 adolescent*.tw. 228,547
56 teen*.tw. 23,153
57 juvenile*.tw. 27,677
58 child*.tw. 718,847
59 or/53–58 887,383
60 28 and 49 and 59 268
61 limit 60 to (all journals and English language and last 10 years) 55

Elsevier Scopus
(TITLE-ABS-KEY (chronic W/2 disease*) OR TITLE-ABS-KEY (gastrointestinal W/2 disease*) OR TITLE-ABS-KEY
(respirat* W/2 disease*) OR TITLE-ABS-KEY (lung W/1 disease*) OR TITLE-ABS-KEY (cardiovascular W/1 disease*)
OR TITLE-ABS-KEY (autoimmune) OR TITLE-ABS-KEY (arthritis) OR TITLE-ABS-KEY (chronic W/2 illness*)) AND
(TITLE-ABS-KEY (mind W/2 body) OR TITLE-ABS-KEY (biofeedback) OR TITLE-ABS-KEY (neurofeedback) OR
TITLE-ABS-KEY (breathing W/2 exercise*) OR TITLE-ABS-KEY (qigong) OR TITLE-ABS-KEY (tai AND w/1 chi) OR
TITLE-ABS-KEY (tai W/1 chi) OR TITLE-ABS-KEY (hypnosis) OR TITLE-ABS-KEY (autogenic) OR TITLE-ABS-
KEY (suggestion) OR TITLE-ABS-KEY (autosuggestion) OR TITLE-ABS-KEY (neurotherap*) OR TITLE-ABS-KEY
(psychotherapy W/1 imagery) OR TITLE-ABS-KEY (guided W/1 imagery) OR TITLE-ABS-KEY (meditation) OR
TITLE-ABS-KEY (acupuncture)) AND (TITLE-ABS-KEY (pediatric*) OR TITLE-ABS-KEY (child*) OR TITLE-ABS-
KEY (adolescent*) OR TITLE-ABS-KEY (teen*) OR TITLE-ABS-KEY (juvenile*)) PUBYEAR >2009 AND (EXCLUDE
(DOCTYPE, ‘‘re’’) OR EXCLUDE (DOCTYPE, ‘‘cp’’) OR EXCLUDE (DOCTYPE, ‘‘ch’’) OR EXCLUDE (DOCTYPE,
‘‘le’’) OR EXCLUDE (DOCTYPE, ‘‘sh’’) OR EXCLUDE (DOCTYPE, ‘‘ed’’) OR EXCLUDE (DOCTYPE, ‘‘no’’) OR
EXCLUDE (DOCTYPE, ‘‘bk’’) OR EXCLUDE (DOCTYPE, ‘‘cr’’)) AND (LIMIT-TO (LANGUAGE, ‘‘English’’))
PUBYEAR AFT 2009 Results 561
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