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Procedural Preparation and Support as a Standard of Care in Pediatric Oncology

Stacy R. Flowers, PsyD1∗ and Kathryn A. Birnie, BA (Hons)2,3

Youth with cancer undergo many repeated and invasive medi-
cal procedures that are often painful and highly distressing. A sys-
tematic review of published research since 1995 identified 65 pa-
pers (11 review articles and 54 empirical studies) that investigated
preparatory information and psychological interventions for a vari-
ety of medical procedures in pediatric cancer. Distraction, combined
cognitive–behavioral strategies, and hypnosis were identified as

effective for reducing child pain and increasing child coping. Low-
to high-quality evidence informed strong recommendations for all
youth with cancer to receive developmentally appropriate prepara-
tory information and psychological intervention for invasive medical
procedures. Pediatr Blood Cancer 2015;62:S694-S723. C© 2015Wi-
ley Periodicals, Inc.
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INTRODUCTION

Pediatric patients who are diagnosed and treated for can-
cer undergo many repeated, invasive, and painful medical pro-
cedures. Untreated or undertreated procedural-related pain can
create significant changes in pain processing, and increased
anxiety and distress.[1–3] These sequelae may occur before,
during, and even weeks after the procedure [1,4–6] andmay con-
tribute to longer lasting psychological symptoms such as post-
traumatic stress and anxiety.[7–9] Efforts to reduce these symp-
toms are critical as unmanaged pain, anxiety, or distress during
prior painful procedures has been found to be predictive of diffi-
culty at future procedures [3,10,11] and may result in physiolog-
ical changes or conditioned responses that impact the way pain
is processed.[12–15]

An extensive line of research has been devoted to the pro-
vision of information and development of interventions to help
youth cope during painful procedures.[seeRefs. 16–32]However,
over the past few decades, pharmacological interventions, in-
cluding local and general anesthesia, are being increasingly uti-
lized and creating a paradigm shift in the way youth experience
procedures. Therefore, what is stressful to children currently di-
agnosed and treated for pediatric cancer is different than in
previous decades. Despite availability and advances in effective
pharmacological approaches, their use remains underutilized
and at times ineffective.[33,34] The most effective pain manage-
ment approaches are multifaceted and combine pharmacolog-
ical approaches with psychosocial procedural preparation and
intervention.[20,35–40]

A review of the literature on procedural preparation has
established that special care is required to prepare children
to undergo painful medical procedures.[41–44] Preparatory
information provides children and adolescents with a sense
of predictability and control.[45] Foundational research in
pediatric psychology established the importance of providing
children with information about procedures through modeling,
rehearsal, books, puppets, or medical play,[46–51] focusing on
sensory information,[16,52] or combining procedural-sensory
information.[17,53–56] It represents the beginning efforts to
help children cope with painful and invasive medical proce-
dures. Additional research helped to establish that preparation
should be well timed, developmentally appropriate, and include
descriptions of the sequence of events that will occur, as well

Psychosocial Standard of Care

All youth with cancer should receive developmentally appro-
priate preparatory information about invasive medical pro-
cedures. All youth should receive psychological intervention
for invasive medical procedures.

as accurate and honest information about what pain and
sensations to expect.[57–63]

There is a significant body of empirical evidence to suggest
that children and adolescents benefit from psychological inter-
ventions when undergoing painful medical procedures.[64–67]
Psychological interventions allow youth to learn, rehearse, and
incorporate coping strategies, which often lead to increased self-
efficacy. Overall, psychological interventions have been shown
to lower self-, parent-, and observer-reported pain, anxiety,
and distress, as well as lower physiological arousal in children
and adolescents during medical procedures. Empirical evidence
andmultiple consensus statements agree that providing children
information about procedures and implementing psychological
intervention can ameliorate many of the deleterious effects
from invasive medical procedures, increase child coping and
cooperation, and prevent increased pain and distress with
subsequent procedures.[10,11,68–76]
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Assessment is a crucial component of procedural prepara-
tion and intervention. Evaluation of a child’s developmental and
cognitive abilities as well as their preference for provision of
information is paramount. Attaining child preferences allows
providers to deliver the type and amount of information needed.
Some youth prefer detailed information and others prefer more
general descriptions as too much information can increase anx-
iety. Child preferences and abilities may also inform subsequent
approach to intervention.[61]

The primary objective of this review was to assess the exist-
ing literature on procedural support to inform evidence-based
standards for incorporating procedural preparation and support
for all youth with cancer.

METHODS

This review was performed as a part of the collaborative
Psychosocial Standards of Care Project for Childhood Can-
cer (PSCPCC) effort.[77] Studies were identified by conduct-
ing computerized literature searches of Ovid (PubMed, MED-
LINE, Cochrane), PsycINFO, and CINAHL. The searches
combined “child,” “neoplasm,” “procedure,” and “interven-
tion” terms and follow-up-related terms and MeSH headings
(See Supplementary Table I for full list of search terms). Results
of the standardized database searches were supplemented with
hand searches to ensure that systematic reviews, randomized
clinical trials, and other seminal articles were included. Search
criteria were standardized across PSCPCC standards in an ef-
fort to maintain consistency and provide readers the most use-
ful and updated overview of the current state of the field and
its future directions. Inclusion criteria included youth (up to the
age of 18 years); English language; all malignancies; dates of
publication (March 1, 1995–March 1, 2015); and the follow-
ing study designs: clinical trial, comparative study, evaluation
studies, guideline, meta-analysis, multicenter study, observa-
tional study, practice guideline, and systematic review. Exclusion
criteria were as follows: patients over the age of 18 years, foreign
language only, noncancer diagnoses, case studies, and commen-
taries. Systematic reviews published after 1995 were excluded if
they reviewed individual studies published prior to 1995.

A multidisciplinary group of providers including pediatric
oncologists, pediatric psychologists, and a child life specialist
reviewed the recommendations to ensure validity and feasibil-
ity for practice. Results of their review impacted the inclusion
of adult–patient communication and interactions. Grading of
Recommendations Assessment, Development and Evaluation
methodology was used to appraise the body of evidence. For a
full description of the methods used to develop each standard,
the reader can refer to Wiener et al. in this special issue.[78]

RESULTS

Database searches identified over 7,000 articles, of which 65
papers (11 review articles and 54 empirical studies) were in-
cluded. A PRISMA flowchart of study screening, study iden-
tification, and reasons for exclusion is provided in Supplemen-
tary Figure 1. Of the empirical studies, 28 were randomized
controlled trials (RCTs), 25 were quantitative (e.g., longitudi-
nal, cohort, and observational), one was qualitative,[79] and one
used mixed methods.[80] Children aged 2–19 years were repre-
sented. Psychological interventions were most often compared

to one another or to standard care, and less frequently with
pharmacological interventions.[35,36,40,81,82] Medical proce-
dures were most often bone marrow aspirations (BMAs)
and lumbar punctures (LPs), as well as venipuncture/venous
access, port access, intravenous insertion, radiation therapy,
chemotherapy, dressing change, and stem cell bone marrow
transplantation. Most studies included children undergoing
repeated medical procedures, with few studies focused on a
first procedure [80,83] or coping with hospitalization.[84] Child
pain, anxiety, fear, and/or distress were primary outcomes as
rated by the child, parent, or nurse, or behavioral observa-
tion. Less common outcomes were child coping, mood, compli-
ance/cooperativeness, symptom severity, physiological arousal,
need for sedation, adult–child communication, and parent anx-
iety.

Psychological interventions involve cognitive and/or behav-
ioral components that focus on modifying children’s thoughts
and beliefs or teaching behavioral strategies to enhance cop-
ing and reduce pain and distress from medical procedures.[64–
67,79,85–92] Strategies can be implemented prior (immediately
or days/weeks before), during, and/or following completion of
the procedure. Reviewed interventions included distraction (21
studies), combined cognitive–behavioral (11 studies), hypnosis
(six studies), memory reframing (two studies), breathing (one
study), art therapy (one study), behavioral training (one study),
and biofeedback/relaxation (one study). Additional studies ex-
plored the impact of adult behaviors and adult–child communi-
cation on children’s coping (10 studies).[93]

Distraction includes all efforts to draw attention away from
the medical procedure to something more interesting and en-
gaging.[94] Reviewed RCTs and quantitative studies described
music, books, toys, videogames, virtual reality, pet therapy,
blowing bubbles, or conversations with parents as distrac-
tion techniques.[40,80–82,84,90,95–111]. Review articles and al-
most all studies found some benefit of distraction, such as
reduced pain and distress (anxiety/fear).[64,65,67,84,86,90,91]
Even when distraction was nomore effective than standard care,
children and parents still reported it to be helpful, enjoyable, and
that they would like to use it again.[80,98] Despite this evidence,
it remains unclear what make an effective distraction interven-
tion, although considerations of adult involvement, child choice
of distracter, requirement to interact with a distracter, and/or
use of technology may be helpful.[64] Pediatric oncology nurses
identified distraction as less effective for children with extreme
anxiety or fear, children who are not receptive to distraction,
children who have had previous negative experiences, or where
there is insufficient time.[79] Higher parent anxiety is also asso-
ciated with decreased distraction efficacy.[106]

Combined cognitive–behavioral interventions as described
in the reviewed studies involved at least two of the following
strategies, including imagery, coping self-statements, reframing,
relaxation, breathing exercises, modeling, rehearsal, desen-
sitization, positive reinforcement, cognitive or behavioral
distraction, parent training, and/or parent/staff coaching.
Many interventions included specific procedural preparation,
such as information, medical play, in-person rehearsal, and/or
filmed modeling of the procedure. These strategies familiarize
children with medical apparatus, supplies, and equipment.[112]
Several RCTs, quantitative studies, and review articles showed
benefits of combined cognitive–behavioral interventions,
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TABLE I. Procedure Preparation Standard Summary of Evidence Table

Standard Evidence summary Methodology Quality of evidence
Strength of

recommendation

All youth with
cancer should
receive
developmentally
appropriate
preparatory
information
about invasive
medical
procedures.

Empirical research for children
and adolescents with cancer
indicates benefit of preparatory
information for decreasing
children’s distress and
increasing coping and
compliance during a variety of
medical procedures.

Evidence gaps:

� Most of the reviewed evidence
for preparatory information
post-1995 is within the
context of broader combined
cognitive–behavioral
interventions. More research
is needed to determine how
well children retain and
understand the content of
preparatory information
across the developmental
trajectory, as well as ways to
make procedure-specific
information optimally
delivered and understandable
for children and their families
across procedures that
children currently report as
the most distressing.

Systematic review articles;
randomized controlled
trials; repeated measures/
longitudinal studies

Low1 quality of
evidence given
inconsistent findings
and some
indirectness of
evidence from several
well-designed studies
of broader
psychological
intervention.

Strong
recommendation,
given the impact on
children’s coping and
distress, respect for
children and parents,
and potential harms
of not informing, as
well as the supporting
evidence available
pre-1995 and with
other pediatric
populations.

All youth should
receive
psychological
intervention for
invasive medical
procedures.

Empirical research for children
and adolescents with cancer
indicates significant benefit of
psychological interventions for
reducing child pain and
distress, in addition to other
outcomes, during a variety of
medical procedures.

Psychological interventions with
the most supportive evidence
include distraction, hypnosis,
and combined
cognitive–behavioral
interventions.

Evidence gaps:

� More research is still needed
to assess what components
of the interventions are the
most effective and for whom.

� Several interventions have
limited, but promising
evidence and additional
research is needed, including
breathing alone, behavioral
training alone, and art
therapy.

Systematic review articles;
randomized controlled
trials (single and
multisite);
nonrandomized/quasi-
experimental group
comparisons; repeated
measures/longitudinal;
observational studies;
qualitative studies

High quality of
evidence given
numerous
well-designed studies
with predominantly
consistent findings

Strong
recommendation,
given the benefits for
pain and distress, as
well as other
outcomes

1It is important to note that much of the literature demonstrating the effectiveness of preparatory information fell outside of our targeted
literature search criteria (pre-1995) and therefore was not evaluated for this review despite strong evidence to support its effectiveness.
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including reduced child pain and/or distress and reduced
parental anxiety.[66,83,87,90,91,113–115] Other studies re-
ported no benefits for pain and distress,[116–118] but did
find increased coping, lower physiological reactivity, and sub-
jective perceptions of the intervention as helpful.[119–123]
Increased practice of intervention strategies at home prior to
the procedure appears associated with more benefit.[115]

Individual RCT, quantitative studies, and review articles
support hypnosis for reducing child procedural pain and/or
distress,[35,64,67,84,86–88,91,124–127] although some incon-
sistent evidence is also found.[92,104] Hypnosis is a state of
heightened awareness and focused attention, often involving
relaxation. It can be direct (focused on pain or analgesic sugges-
tion) or indirect (focused on relaxation suggestion), with both
showing reduced child pain and distress as compared with stan-
dard care.[35,125,127] Hypnosis can be therapist-led or child-
led with training, although therapist-led interventions appear
more effective.[127] Children with high levels of hypnotizability
receive greater treatment benefit.[104]

Reduced pain and/or distress have also been reported for
memory reframing,[10,128] supportive touch,[129,130] breath-
ing,[131] behavioral training,[132] and art therapy,[133] but not
biofeedback/relaxation alone.[134] Adult (parent, nurse, and
physician) communication with children prior to, during, and
following medical procedures is also critical.[93,135–141] Crit-
icism, reassurance, empathy, invalidation, or vague commands
were typically associated with increased child distress, whereas
humor, praise, distraction, specific commands, and talking with
rather than at the child were generally associated with decreased
child distress and increased coping.

While the benefits of procedural preparation and support
have been clearly demonstrated, limited evidence informs which
strategy is best based on situation characteristics (i.e., child age,
temperament, coping style, parent anxiety, and type of proce-
dure). Additional challenges are helping healthcare providers,
and families, recognize the benefits of preparatory and psycho-
logical intervention despite limited time and resources.

An overall summary of the evidence is available in Table I.
Details regarding included studies and reviews such as study de-
sign, sample, findings, study rigor, and level of evidence are avail-
able in Supplementary Table II.

DISCUSSION

This comprehensive literature search found strong empirical
support for providing children and adolescents with cancer with
preparatory information and psychological intervention when
undergoing painful medical procedures. The benefits are well
established across the developmental spectrum for a variety of
interventions (distraction, combined cognitive–behavioral, hyp-
nosis) and procedures (BMA, LP, needle procedures) with little
to no risk.

Further considerations include the importance of child age
and developmental level in the appropriateness and implementa-
tion of various psychological interventions, as children’s coping
abilities and preferences develop significantly throughout child-
hood and adolescence.[142] Not all youth will require ongoing
intervention after learning to cope and adapt, although theymay
continue to benefit from procedure preparation when undergo-
ing any procedure for the first time. Making first procedures as

comfortable as possible may prevent a learned response and the
related ongoing distress that can ensue.[143] Appropriate proce-
dure preparation and intervention can be implemented by child
life specialists, psychologists, or other appropriate staff (e.g.,
nurses).[144,145] Child life specialists have been essential as pri-
mary providers of procedural preparation usingmany of the ap-
proaches developed and tested by psychologists. Psychologists
and psychiatrists may be appropriate referrals for additional as-
sistance when routine preparation and intervention have been
ineffective.

Additionally, as medical care and treatment advances, there
are changes in the way procedures are completed. Children
used to endure procedures without appropriate analgesics. Now,
more effective approaches to invasive painful procedures, such
as BMAs and LPs, can be completed with integrative psy-
chosocial and pharmacological interventions, including local
and even general anesthetics. Procedural preparation by med-
ical and psychosocial staff will need to adapt to the ongoing
medical and treatment advances to ensure optimal coping for
children, adolescents, and their families. Training in child de-
velopment, assessment of anxiety, pain, and distress allows psy-
chosocial and/or medical staff to appropriately identify who will
need ongoing psychological intervention.[146]

CONCLUSIONS

This review sought to evaluate the evidence for provid-
ing preparatory information and psychological intervention to
youth with cancer undergoing painful medical procedures. Sur-
prisingly, there was low quality of evidence to support provid-
ing youth with preparatory information given the lack of studies
within the reviewed period that exclusively investigated the pro-
vision of preparatory information in the absence of other psy-
chological intervention (e.g., cognitive–behavioral strategies),
the inconsistent benefits for reduced pain and distress reported
in those studies, as well as study design (study limitations and
reporting bias). Despite limited evidence within this review, the
benefits are well established across the developmental spectrum
for the provision of information, with additional supporting ev-
idence available pre-1995 and with other pediatric populations.
The recommendation that all youth should receive psychologi-
cal intervention for invasive medical procedures is supported by
high-quality evidence, given the numerous well-designed studies.
There are strong recommendations for both of these standards
given the risk–benefit ratio, including decreasing children’s pain
and distress and increasing coping and compliance during med-
ical procedures.
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SUPPLEMENTARY INFORMATION

Records identified through 
database search n=7077

Additional records identified 
through other sources n=5

Records screened
n=774

Number of records excluded at 
abstract level n = 494

147 Not oncology
102 Not Pediatric

192 Not Procedural
18 Medical intervention only

35 Format not manuscript

Full-text articles 
assessed for 

eligibility n=280

Records after duplicates removed 
n=6966

Number of full text articles 
excluded n = 215

42 not exclusively oncology
29 Not Pediatric

87 Not Procedural
11 Medical intervention only

24 Case Studies 
16 Commentaries

6 Published dissertations

Studies included in review
n=65

11 systematic reviews 
54 empirical studies 

(28 randomized controlled trials) 
(25 quantitative studies)

(1 qualitative study)

Supplemental Figure I. PRISMA Flowchart
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SUPPLEMENTAL TABLE I. Search Terms

Search (((((((((((“childhood cancer”) OR child) OR adolescent) OR pediatric) OR paediatric) OR youth) OR children))) AND
(((((((((((((((((((((((((((((((cancer*) OR maligna*) OR sarcom*) OR tumor*) OR tumour*) OR neoplasm) OR AML) OR B-cell) OR
carcinom*) OR ewing*) OR gliom*) OR hematolo*) OR hepatoblastom*) OR hepatom*) OR hodgkin*) OR leukaemi*) OR
leukemi*) OR lymphom*) OR medulloblastom*) OR meningiom*) OR nephroblstom*) OR neuroblastom*) OR non-hodgkin) OR
oncolog*) OR osteosarcom*) OR PNET*) OR retinoblastom*) OR rhabdomyosarcom*) OR T-cell*) OR teratom*) OR wilms*))
AND
((((((((((((((((((((((“procedure preparation”) OR “procedure distress”) OR “procedural distress”) OR “procedure related pain”) OR
“painful procedure”) OR “acute pain”) OR invasive) OR distress) OR anxiet*) OR fear) OR pain) OR stress) OR discomfort) OR
venipuncture) OR needle) OR “central line”) OR “lumbar puncture”) OR “bone marrow”) OR intravenous) OR “port access”) OR
portacath) OR injection)) AND ((((((((((((((((((((((((((psychoed*) OR play) OR “parent training”) OR “parent coaching”) OR coach*)
OR modeling) OR desensiti*) OR distract*) OR imagery) OR coping) OR cognitive) OR behavior*) OR behaviour*) OR “cognitive
behavior*”) OR “self talk”) OR hypnosis) OR relax*) OR music) OR art) OR “therapeutic touch”) OR audiovisual) OR “virtual
reality”) OR preparation) OR mindfulness) OR rehears*) OR reinforc*) Filters: Publication date from 1995/03/01 to 2015/03/01;
Humans; English

Pediatr Blood Cancer DOI 10.1002/pbc



S702 Flowers and Birnie

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
L
ite

ra
tu
re

R
ev
ie
w
Ta

bl
e

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

G
en
er
al

Sy
st
em

at
ic
R
ev
ie
w
so

rS
tu
di
es

(i.
e.,

no
ts
pe
ci
fic

to
an

y
pr
oc
ed
ur
e)

B
irn

ie,
N
oe
l,

Pa
rk
er
,

C
ha

m
be
rs
,

U
m
an

,K
ise

ly
,&

M
cG

ra
th

(2
01
4)

[1
]

Sy
st
em

at
ic
re
vi
ew

an
d
m
et
a-

an
al
ys
is
of

co
nt
ro
lle
d

cl
in
ic
al
tr
ia
ls

ex
am

in
in
g

di
st
ra
ct
io
n
an

d
hy
pn

os
is
fo
r

m
an

ag
em

en
to

f
pr
oc
ed
ur
al
pa

in
an

d
di
st
re
ss

1

C
on

tr
ol
le
d
cl
in
ic
al

tr
ia
ls
of

va
rio

us
ne
ed
le
pr
oc
ed
ur
es

in
cl
ud

in
g
B
M
A
,

L
P,

ve
ni
pu

nc
tu
re
,

an
d
po

rt
ac
ce
ss

(n
=

33
st
ud

ie
s)

D
ist
ra
ct
io
n

–
A
du

lt
in
vo

lv
em

en
t

–
U
se

of
no

/lo
w

ve
rs
us

hi
gh

te
ch
no

lo
gy

–
A
ct
iv
e
ve
rs
us

pa
ss
iv
e

–
C
hi
ld

ch
oi
ce

of
di
st
ra
ct
or

H
yp

no
sis

�
D
ist
ra
ct
io
n
ha

d
a
sig

ni
fic
an

te
ffe

ct
on

se
lf
-r
ep
or
te
d

pa
in

an
d
di
st
re
ss

th
ou

gh
no

to
n
ob

se
rv
er
-r
ep
or
te
d

pa
in

or
di
st
re
ss

�
B
eh
av
io
ra
lm

ea
su
re
so

f
di
st
re
ss

bu
tn

ot
pa

in
w
er
e

sig
ni
fic
an

tly
im

pa
ct
ed

w
ith

di
st
ra
ct
io
n

�
H
yp

no
sis

sig
ni
fic
an

tly
re
du

ce
d
se
lf
-r
ep
or
te
d
pa

in
bu

tn
ot

ob
se
rv
er
-r
ep
or
te
d
or

be
ha
vi
or
al
m
ea
su
re
s

of
pa

in
�

A
sig

ni
fic
an

te
ffe

ct
on

se
lf
-r
ep
or
te
d
an

d
be
ha
vi
or
al

m
ea
su
re
so

f
di
st
re
ss

w
er
e
fo
un

d
w
ith

hy
pn

os
is

�
N
o
co
nc
lu
sio

ns
co
ul
d
be

dr
aw

n
on

ob
se
rv
er
-r
at
ed

eff
ec
ts
of

hy
pn

os
is

�
T
he
re

w
er
e
no

st
at
ist
ic
al
ly

sig
ni
fic
an

te
ffe

ct
so

f
ad

ul
ti
nv
ol
ve
m
en
t,
us
e
of

no
/lo

w
ve
rs
us

hi
gh

te
ch
no

lo
gy
,u

se
of

ac
tiv

e
ve
rs
us

pa
ss
iv
e
di
st
ra
ct
er
s,

or
ch
ild

ch
oi
ce

of
di
st
ra
ct
er

fo
rp

ai
n
or

di
st
re
ss

�
T
he
re

w
er
e
sig

ni
fic
an

te
ffe

ct
so

f
di
st
ra
ct
io
n
fo
r

se
lf
-r
ep
or
te
d
pa

in
am

on
g
M
id
dl
e
C
hi
ld
ho

od
ag
ed

pa
tie

nt
s

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t,
re
le
va
nt

st
ud

ie
si
nc
lu
de
d,

ap
pr
op

ria
te
ly

as
se
ss
ed

fo
r

qu
al
ity

of
st
ud

ie
s,

re
as
on

ab
le
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

K
ol
le
r&

G
ol
dm

an
(2
01
2)

[2
]

Sy
st
em

at
ic
re
vi
ew

of
em

pi
ric

al
st
ud

ie
s

ex
am

in
in
g
ac
tiv

e
an

d
pa

ss
iv
e

di
st
ra
ct
io
n

te
ch
ni
qu

es
fo
r

pa
in

an
d

an
xi
et
y1

E
m
pi
ric

al
st
ud

ie
so

f
di
st
ra
ct
io
n
in

pe
di
at
ric

ca
nc
er

pa
tie

nt
sr

ec
ei
vi
ng

L
P
(n

=
2)
,n

ee
dl
e

pr
oc
ed
ur
es

(n
=

5)
,a

nd
ch
em

ot
he
ra
py

(n
=

1)

A
ct
iv
e
D
ist
ra
ct
io
n

–
in
te
ra
ct
iv
e
to
ys

–
V
R

–
co
nt
ro
lle
d
br
ea
th
in
g

–
gu

id
ed

im
ag
er
y/

re
la
xa
tio

n
Pa

ss
iv
e
D
ist
ra
ct
io
n

–
st
or
y

–
m
us
ic

–
w
at
ch
in
g
tv
/m

ov
ie
s

�
Su

pp
or
ts
effi

ca
cy

fo
ru

se
of

bo
th

ac
tiv

e
an

d
pa

ss
iv
e

di
st
ra
ct
io
n
te
ch
ni
qu

es
du

rin
g
pa

in
fu
lp

ro
ce
du

re
s

�
In
co
ns
ist
en
ta

nd
in
co
nc
lu
siv

e
ev
id
en
ce

fo
ra

ct
iv
e

ov
er

pa
ss
iv
e
di
st
ra
ct
io
n
te
ch
ni
qu

es
�

Va
ria

tio
ns

in
effi

ca
cy

of
in
te
rv
en
tio

ns
lik

el
y
du

e
to

m
ul
tip

le
va
ria

bl
es
:p

at
ie
nt

ag
e,
ge
nd

er
,p

ro
ce
du

re
,

pa
re
nt

in
vo

lv
em

en
t,
C
hi
ld

L
ife

Sp
ec
ia
lis
t

in
vo

lv
em

en
t

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t,
re
le
va
nt

st
ud

ie
si
nc
lu
de
d,

ap
pr
op

ria
te
ly

as
se
ss
ed

fo
r

qu
al
ity

of
st
ud

ie
s,

re
as
on

ab
le
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

K
up

pe
nh

ei
m
er

&
B
ro
w
n
(2
00
2)

[3
]
Sy

st
em

at
ic
re
vi
ew

of
em

pi
ric

al
st
ud

ie
s

ex
am

in
in
g

co
gn

iti
ve
-

be
ha
vi
or
al
or

ph
ar
m
ac
ol
og

ic
al

in
te
rv
en
tio

ns
fo
r

pa
in
fu
lm

ed
ic
al

pr
oc
ed
ur
es

E
m
pi
ric

al
st
ud

ie
so

f
C
B
T
or

ph
ar
m
ac
ol
og

ic
al

in
te
rv
en
tio

ns
in

pe
di
at
ric

ca
nc
er

pa
tie

nt
s

un
de
rg
oi
ng

pa
in
fu
l

pr
oc
ed
ur
es

(n
=

27
st
ud

ie
s)

C
B
T

Ph
ar
m
ac
ol
og

y

�
In
iti
al
fin

di
ng

sr
ep
or
te
d
th
at

ph
ar
m
ac
ol
og

ic
al
w
as

no
m
or
e
eff

ec
tiv

e
th
an

C
B
T

�
M
or
e
re
ce
nt

st
ud

ie
sw

ith
im

pr
ov

em
en
ts
to

m
or
e

eff
ec
tiv

e
m
ed
ic
at
io
ns

ha
ve

sh
ow

n
m
ix
ed

re
su
lts

w
he
n
co
m
pa

re
d
to

C
B
T
in
di
ca
tin

g
th
at

bo
th

ha
ve

di
st
in
ct

be
ne
fit
sa

nd
di
sa
dv

an
ta
ge
s

�
R
ev
ie
w
su
pp

or
ts
effi

ca
cy

fo
ru

se
of

C
B
T
in

m
an

ag
in
g
pr
oc
ed
ur
al
di
st
re
ss

�
C
B
T
in
te
rv
en
tio

ns
ha

d
po

sit
iv
e
eff

ec
ts
on

ch
ild

re
n’
s

se
lf
-e
ffi
ca
cy

�
Ph

ar
m
ac
ol
og

ic
al
in
te
rv
en
tio

ns
ha
ve

be
en

fo
un

d
to

be
re
la
tiv

el
y
sa
fe

th
ou

gh
th
er
e
is
al
w
ay
st
he

po
ss
ib
ili
ty

an
ad

ve
rs
e
re
ac
tio

n
co
ul
d
oc
cu
r

�
Pa

tie
nt
sm

ay
ex
pe
rie

nc
e
eff

ec
ts
up

to
24

ho
ur
sp

os
t

ad
m
in
ist
ra
tio

n
of

ph
ar
m
ac
ol
og

ic
al
ag
en
ts

�
In
te
rv
en
tio

ns
in
vo

lv
in
g
ph

ar
m
ac
ol
og

y
ca
n
re
du

ce
pa

tie
nt
’s
m
ov

em
en
ts
bu

ti
nc
re
as
e
re
co
ve
ry

tim
e

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t,
re
le
va
nt

st
ud

ie
si
nc
lu
de
d,

ap
pr
op

ria
te
ly

as
se
ss
ed

fo
r

qu
al
ity

of
st
ud

ie
s,

re
as
on

ab
le
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S703

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

L
an

di
er

&
Ts
e

(2
01
0)

[4
]

Sy
st
em

at
ic
re
vi
ew

of
co
m
pl
em

en
-

ta
ry

an
d

al
te
rn
at
iv
e

m
ed
ic
al
(C

A
M
)

in
te
rv
en
tio

ns
fo
r

pr
oc
ed
ur
e
pa

in
,

an
xi
et
y
an

d
di
st
re
ss

C
as
e
re
po

rt
s,
cl
in
ic
al

se
rie

s,
or

cl
in
ic
al

tr
ia
ls
th
at

in
cl
ud

ed
at

le
as
t

on
e
C
A
M

in
te
rv
en
tio

n
fo
r

ch
ild

re
n
an

d
ad

ol
es
ce
nt
s(
ag
ed

2–
18

ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

va
rio

us
pr
oc
ed
ur
es

(n
=

32
ar
tic

le
s)

H
yp

no
sis

D
ist
ra
ct
io
n

Im
ag
er
y

R
el
ax
at
io
n

Pl
ay

�
M
in
d-
bo

dy
th
er
ap

ie
sw

er
e
th
e
on

ly
C
A
M

in
te
rv
en
tio

ns
st
ud

ie
d
fo
rp

ro
ce
du

re
m
an

ag
em

en
ti
n

pe
di
at
ric

on
co
lo
gy
.

�
D
ist
ra
ct
io
n
w
as

m
os
tc

om
m
on

in
te
rv
en
tio

n
(1
8/
32

st
ud

ie
s)
,f
ol
lo
w
ed

by
hy
pn

os
is
(1
1/
32

st
ud

ie
s)
,

im
ag
er
y
(6
/3
2
st
ud

ie
s)
,a

nd
ot
he
rb

eh
av
io
ra
l

in
te
rv
en
tio

ns
�

C
on

cl
ud

ed
th
at

hy
pn

os
is
m
ay

be
m
or
e
eff

ec
tiv

e
th
an

di
st
ra
ct
io
n,

pa
rt
ic
ul
ar
ly

fo
rh

ig
hl
y
in
va
siv

e
pr
oc
ed
ur
es
,a

nd
fo
rc

hi
ld
re
n
w
ith

hi
gh

hy
pn

ot
iz
ab

ili
ty

�
9
st
ud

ie
sr

ep
or
te
d
ad

di
tio

na
lu

se
of

ph
ar
m
ac
ol
og

ic
al
in
te
rv
en
tio

n
w
ith

C
A
M

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t
re
le
va
nt

st
ud

ie
s,

ap
pr
op

ria
te
ly

as
se
ss
ed

fo
r

st
ud

y
qu

al
ity

,r
ea
so
na

bl
e
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

O
lm

st
ea
d,

Sc
ot
t,

M
ay
an

,K
oo

p,
&

R
ee
d
(2
01
4)

[5
]

Q
ua

lit
at
iv
e
st
ud

y
of

pe
di
at
ric

on
co
lo
gy

nu
rs
es
’

us
e
of

di
st
ra
ct
io
n
fo
r

pr
oc
ed
ur
al
pa

in

Pe
di
at
ric

on
co
lo
gy

nu
rs
es

(n
=

7)
D
ist
ra
ct
io
n

�
A
ll
nu

rs
es

in
di
ca
te
d
be
ne
fit
so

f
di
st
ra
ct
io
n

�
T
he
y
id
en
tifi

ed
fa
ct
or
st
ha

ti
nfl

ue
nc
e
w
he
n
th
ey

fin
d
it
eff

ec
tiv

e
(i.
e.,

ch
ild

au
to
no

m
y,
nu

rs
e

ex
pe
rie

nc
e/
kn

ow
le
dg

e,
ag
e
ap

pr
op

ria
te
,p

ar
en
ta
l

su
pp

or
t,
w
in
do

w
of

tim
e)

�
T
he
y
al
so

id
en
tifi

ed
ci
rc
um

st
an

ce
sw

he
n
th
ey

fin
d

it
in
eff

ec
tiv

e
(i.
e.,

ch
ild

w
ith

ex
tr
em

e
an

xi
et
y/
fe
ar
,

ch
ild

no
tr
ec
ep
tiv

e,
ne
ga
tiv

e
as
so
ci
at
io
n,

di
ffe

re
nt

ev
er
y
tim

e,
w
in
do

w
of

tim
e)

R
es
ea
rc
h
qu

es
tio

n
cl
ea
rly

st
at
ed
,q

ua
lit
at
iv
e
ap

pr
oa

ch
cl
ea
rly

ju
st
ifi
ed
,s
tu
dy

co
nt
ex
tc

le
ar
ly

de
sc
rib

ed
,

ro
le
of

re
se
ar
ch

no
tc

le
ar
ly

de
sc
rib

ed
,s
am

pl
in
g

st
ra
te
gy

ap
pr
op

ria
te
,

m
et
ho

d
of

da
ta

co
lle
ct
io
n

cl
ea
rly

de
sc
rib

ed
,m

et
ho

d
of

da
ta

an
al
ys
is
ap

pr
op

ria
te

an
d
cl
ea
rly

de
sc
rib

ed

6

Po
de
r&

L
em

ie
ux

(2
01
4)

[6
]

Sy
st
em

at
ic
re
vi
ew

of co
m
pl
em

en
ta
ry

an
d
al
te
rn
at
iv
e

m
ed
ic
in
e
du

rin
g

ca
nc
er

tr
ea
tm

en
t2

E
m
pi
ric

al
st
ud

ie
s

of
co
m
pl
em

en
ta
ry

an
d
al
te
rn
at
iv
e

th
er
ap

ie
si
n

pe
di
at
ric

on
co
lo
gy

H
yp

no
sis

D
ist
ra
ct
io
n

Im
ag
er
y

A
rt
T
he
ra
py

M
us
ic
T
he
ra
py

�
C
om

pl
em

en
ta
ry

an
d
al
te
rn
at
iv
e
th
er
ap

ie
si
nd

ic
at
e

a
po

sit
iv
e
im

pa
ct

on
pr
oc
ed
ur
al
pa

in
an

d
di
st
re
ss

�
St
ud

y
su
m
m
ar
iz
ed

th
er
e
is
a
“g
oo

d
to

fa
ir”

le
ve
lo

f
ev
id
en
ce

fo
rh

yp
no

sis
an

d
di
st
ra
ct
io
n

�
T
he
re

is
a
“f
ai
r”

le
ve
lo

f
ev
id
en
ce

fo
ri
m
ag
er
y,
ar
t

th
er
ap

y,
an

d
m
us
ic
th
er
ap

y

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t,
re
le
va
nt

st
ud

ie
si
nc
lu
de
d,

re
as
on

ab
le
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S704 Flowers and Birnie
SU

P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

R
he
in
ga
ns

(2
00
7)

[7
]

Sy
st
em

at
ic
R
ev
ie
w

of
em

pi
ric

al
st
ud

ie
ss

in
ce

19
75

ex
am

in
in
g

th
e
us
e
of

no
n-

ph
ar
m
ac
ol
og

ic
th
er
ap

ie
sf
or

sy
m
pt
om

m
an

ag
em

en
t3

E
m
pi
ric

al
st
ud

ie
so

f
no

np
ha

rm
ac
o-

lo
gi
c
th
er
ap

ie
si
n

pe
di
at
ric

ca
nc
er

pa
tie

nt
sr

ec
ei
vi
ng

B
M
A

(n
=

6)
,L

P
(n

=
5)
,B

M
A

an
d

L
P
(n

=
5)
,n

ee
dl
e

pr
oc
ed
ur
es

(n
=

5)
,a

nd
ra
di
at
io
n
th
er
ap

y
(n

=
1)

D
ist
ra
ct
io
n

H
yp

no
sis

C
B
T

B
re
at
hi
ng

Im
ag
er
y

R
el
ax
at
io
n

Pl
ay

A
rt
T
he
ra
py

N
on

es
se
nt
ia
lT

ou
ch

�
St
ud

ie
sc

om
pa

rin
g
hy
pn

os
is
to

co
nt
ro
lg

ro
up

s
fo
un

d
hy
pn

os
is
to

re
du

ce
pa

in
,a

nx
ie
ty
,a

nd
/o
r

di
st
re
ss
,b

y
se
lf
-a

nd
/o
ro

bs
er
ve
r-
re
po

rt
in

ch
ild

re
n

re
ce
iv
in
g
B
M
A
s,
L
Ps
,n

ee
dl
e
pr
oc
ed
ur
es
,a

nd
/o
r

ra
di
at
io
n

�
So

m
e
st
ud

ie
sd

id
no

tp
ro
du

ce
st
at
ist
ic
al
ly

sig
ni
fic
an

tr
es
ul
ts
fo
rh

yp
no

sis
w
he
n
co
m
pa

re
d
to

ot
he
ri
nt
er
ve
nt
io
ns

(d
ist
ra
ct
io
n,

pl
ay
)

�
C
B
T
fo
un

d
to

ha
ve

sig
ni
fic
an

tr
ed
uc
tio

ns
in

pa
in
,

an
xi
et
y,
di
st
re
ss
,a

nd
/o
rp

ul
se

by
se
lf
-a

nd
/o
r

ot
he
r-
re
po

rt
in

ch
ild

re
n
re
ce
iv
in
g
m
ed
ic
al

pr
oc
ed
ur
es

w
he
n
co
m
pa

re
d
to

co
nt
ro
lg

ro
up

s
�

T
he
re

w
er
e
no

st
at
ist
ic
al
ly

sig
ni
fic
an

td
iff
er
en
ce
s

be
tw

ee
n
C
B
T
or

G
A

fo
rr

ed
uc
tio

n
of

pa
in
,f
ea
r,
or

pu
lse

�
D
ist
ra
ct
io
n
le
d
to

re
du

ct
io
n
in

pa
in
,a

nx
ie
ty
,

an
d/
or

di
st
re
ss

w
he
n
co
m
pa

re
d
to

co
nt
ro
lg

ro
up

�
R
el
ax
at
io
n
sh
ow

ed
no

st
at
ist
ic
al
ly

sig
ni
fic
an

t
di
ffe

re
nc
es

w
he
n
co
m
pa

re
d
to

co
nt
ro
lg

ro
up

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t,
re
le
va
nt

st
ud

ie
si
nc
lu
de
d,

ap
pr
op

ria
te
ly

as
se
ss
ed

fo
r

qu
al
ity

of
st
ud

ie
s,

re
as
on

ab
le
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

R
ic
ha

rd
so
n,

Sm
ith

,M
cC

al
l,

&
Pi
lk
in
gt
on

(2
00
6)

[8
]

Sy
st
em

at
ic
re
vi
ew

of
co
nt
ro
lle
d

cl
in
ic
al
tr
ia
ls

ex
am

in
in
g

hy
pn

os
is
fo
r

m
an

ag
em

en
to

f
pr
oc
ed
ur
al
pa

in
an

d
di
st
re
ss

C
on

tr
ol
le
d
cl
in
ic
al

tr
ia
ls
in

pe
di
at
ric

ca
nc
er

pa
tie

nt
s

un
de
rg
oi
ng

L
P
or

B
M
A

(n
=

8
st
ud

ie
s)

H
yp

no
sis

�
Su

pp
or
te

ffi
ca
cy

of
hy
pn

os
is
fo
rr

ed
uc
in
g
pa

in
an

d
di
st
re
ss

as
co
m
pa

re
d
to

th
er
ap

ist
at
te
nt
io
n
or

no
tr
ea
tm

en
tc

on
tr
ol
s

�
In
co
ns
ist
en
ti
f
hy
pn

os
is
su
pe
rio

rt
o
ot
he
r

ps
yc
ho

lo
gi
ca
li
nt
er
ve
nt
io
ns

(i.
e.,

di
re
ct
ed

pl
ay
,

co
gn

iti
ve

di
st
ra
ct
io
n,

or
co
pi
ng

sk
ill
s)
.

�
So

m
e
va
ria

tio
n
in

in
te
rv
en
tio

n
effi

ca
cy

du
e
to

ch
ild

ag
e,
hy
pn

ot
iz
ab

ili
ty
,a

nd
th
er
ap

ist
-d
ire

ct
ed

vs
.

se
lf
-h
yp

no
sis

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t
re
le
va
nt

st
ud

ie
si
nc
lu
de
d,

ap
pr
op

ria
te
ly

as
se
ss
ed

fo
r

qu
al
ity

of
st
ud

ie
s,

re
as
on

ab
le
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

R
ob

b,
B
ur
ns
,

St
eg
en
ga
,H

au
t,

M
on

ah
an

,
M
ez
a,

St
um

p,
C
he
rv
en
,

D
oc
he
rt
y,

H
en
dr
ic
ks
,

Fe
rg
us
on

,
K
in
tn
er
,H

ai
gh

t,
W
al
l,
&

H
aa
se

(2
01
4)

[9
]

Sy
st
em

at
ic
re
vi
ew

of
su
pp

or
tiv

e
ca
re

in
te
rv
en
tio

ns
fo
r

pe
di
at
ric

ca
nc
er

pu
bl
ish

ed
fr
om

19
91
–2
01
1

R
an

do
m
iz
ed

an
d

no
nr
an

do
m
iz
ed

em
pi
ric

al
st
ud

ie
s

in
ve
st
ig
at
in
g

su
pp

or
tiv

e
ca
re

in
te
rv
en
tio

n
fo
r

ch
ild

re
n
w
ith

ca
nc
er

an
d
th
ei
r

pa
re
nt
sf
or

pr
oc
ed
ur
al

su
pp

or
t(
n

=
12
),

ed
uc
at
io
n/

co
un

se
lin

g
(n

=
8)

an
d

di
st
re
ss
/s
ym

pt
om

m
an

ag
em

en
t

(n
=

2)

Su
pp

or
tiv

e
ca
re

in
te
rv
en
tio

ns
(e
.g
.,

m
us
ic
th
er
ap

y,
di
st
ra
ct
io
n,

in
te
ra
ct
iv
e-

ed
uc
at
io
na

l,
co
gn

iti
ve
-b
eh
av
io
ra
l,

hy
pn

os
is)

�
T
he

m
aj
or
ity

of
su
pp

or
tiv

e
ca
re

in
te
rv
en
tio

ns
fo
cu
se
d
on

pr
oc
ed
ur
al
su
pp

or
t(
n

=
12
/2
2)

fo
r

ra
di
at
io
n
th
er
ap

y,
ve
ni
pu

nc
tu
re
so

ri
m
pl
an

te
d

ve
no

us
ac
ce
ss

de
vi
ce
s,
an

d
B
M
A
so

rL
Ps
.

�
In
te
rv
en
tio

ns
in
cl
ud

ed
di
st
ra
ct
io
n,

in
te
ra
ct
iv
e
pl
ay
,

hy
pn

os
is,

an
d
po

sit
io
ni
ng

pi
llo

w
an

d
w
er
e
ta
rg
et
ed

pr
im

ar
ily

to
ch
ild

re
n
w
ith

m
or
e
lim

ite
d
pa

re
nt
al

in
vo

lv
em

en
t.

�
R
ev
ie
w
ed

st
ud

ie
so

f
di
st
ra
ct
io
n
an

d
hy
pn

os
is

sh
ow

ed
tr
ea
tm

en
tb

en
efi
tf
or

pr
oc
ed
ur
al
su
pp

or
t,

bu
tw

er
e
lim

ite
d
by

sm
al
ls
am

pl
e
siz

es
.

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,m

iss
in
g
re
le
va
nt

pa
pe
rs
,n

ot
as
se
ss
ed

fo
r

qu
al
ity

of
st
ud

ie
s,
m
in
im

al
co
m
bi
na

tio
n
of

re
su
lts
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S705

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

T
hr
an

e
(2
01
3)

[1
0]

Sy
st
em

at
ic
re
vi
ew

of
in
te
gr
at
iv
e

m
od

al
iti
es

fo
r

pa
in

an
d
di
st
re
ss

R
C
Ts

of
in
te
gr
at
iv
e

th
er
ap

ie
sf
or

ch
ild

re
n
an

d
ad

ol
es
ce
nt
s(
ag
ed

1–
19

ye
ar
so

ld
)

w
ith

ca
nc
er

(n
=

13
st
ud

ie
s)

M
us
ic

A
rt

G
ui
de
d
im

ag
er
y

M
as
sa
ge

T
he
ra
pe
ut
ic
pl
ay

B
re
at
hi
ng

D
ist
ra
ct
io
n
(v
irt
ua

l
re
al
ity

)

�
R
ev
ie
w
ed

st
ud

ie
sr

ev
ea
le
d
va
rie

ty
of

in
te
gr
at
iv
e

th
er
ap

ie
st
o
su
pp

or
tc

hi
ld
re
n,

al
th
ou

gh
m
os
tr
el
y

on
so
m
e
fo
rm

of
di
st
ra
ct
io
n

�
St
ud

ie
sr

ev
ea
le
d
m
ed
iu
m

to
ve
ry

la
rg
e
eff

ec
ts
iz
es

sh
ow

in
g
be
ne
fit
so

f
in
te
rv
en
tio

ns
fo
rp

ro
ce
du

ra
l

pa
in

an
d
di
st
re
ss

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t
re
le
va
nt

st
ud

ie
s,
in
fo
rm

al
as
se
ss
m
en
to

f
st
ud

y
qu

al
ity

,
re
su
lts

co
m
bi
ne
d
in

na
rr
at
iv
e
re
vi
ew

,i
m
po

rt
an

t
ou

tc
om

es
co
ns
id
er
ed

1

U
m
an

,B
irn

ie,
N
oe
l,
Pa

rk
er
,

C
ha

m
be
rs
,

M
cG

ra
th
,&

K
ise

ly
(2
01
3)

[1
1]

Sy
st
em

at
ic
re
vi
ew

an
d

m
et
a-
an

al
ys
is
of

co
nt
ro
lle
d

cl
in
ic
al
tr
ia
ls

ex
am

in
in
g

ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

ns
fo
r

m
an

ag
em

en
to

f
pr
oc
ed
ur
al
pa

in
an

d
di
st
re
ss

1

C
on

tr
ol
le
d
cl
in
ic
al

tr
ia
ls
of

va
rio

us
ne
ed
le
pr
oc
ed
ur
es

in
cl
ud

in
g
B
M
A
,

L
P,

ve
ni
pu

nc
tu
re
,

an
d
po

rt
ac
ce
ss

(n
=

39
st
ud

ie
s)

D
ist
ra
ct
io
n

H
yp

no
sis

C
og

ni
tiv

e-
be
ha
vi
or
al

Pr
ep
ar
at
io
n/

in
fo
rm

at
io
n

V
irt
ua

lr
ea
lit
y

Su
gg
es
tio

n
B
lo
w
in
g
ou

ta
ir

�
St
ro
ng

ev
id
en
ce

su
pp

or
tin

g
effi

ca
cy

of
di
st
ra
ct
io
n

an
d
hy
pn

os
is

�
N
o
ev
id
en
ce

cu
rr
en
tly

su
pp

or
tin

g
pr
ep
ar
at
io
n/
in
fo
rm

at
io
n,

co
m
bi
ne
d

co
gn

iti
ve
-b
eh
av
io
ra
li
nt
er
ve
nt
io
ns
,p

ar
en
tc

oa
ch
in
g

pl
us

di
st
ra
ct
io
n,

su
gg
es
tio

n,
or

vi
rt
ua

lr
ea
lit
y

�
A
dd

iti
on

al
re
se
ar
ch

ne
ed
ed

to
ex
am

in
e

ps
yc
ho

lo
gi
ca
li
nt
er
ve
nt
io
ns

ex
am

in
ed

in
on

ly
sin

gl
e

st
ud

ie
s,
in
cl
ud

in
g:

m
em

or
y
al
te
ra
tio

n,
pa

re
nt

po
sit
io
ni
ng

pl
us

di
st
ra
ct
io
n,

bl
ow

in
g
ou

ta
ir,

an
d

di
st
ra
ct
io
n
pl
us

su
gg
es
tio

n

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t,
re
le
va
nt

st
ud

ie
si
nc
lu
de
d,

ap
pr
op

ria
te
ly

as
se
ss
ed

fo
r

qu
al
ity

of
st
ud

ie
s,

re
as
on

ab
le
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

W
ild

&
E
sp
ie

(2
00
4)

[1
2]

Sy
st
em

at
ic
re
vi
ew

of
em

pi
ric

al
st
ud

ie
ss

in
ce

19
82

ex
am

in
in
g

hy
pn

os
is
fo
r

m
an

ag
em

en
to

f
pr
oc
ed
ur
al
pa

in
an

d
di
st
re
ss

E
m
pi
ric

al
st
ud

ie
si
n

pe
di
at
ric

ca
nc
er

pa
tie

nt
s

un
de
rg
oi
ng

L
P,

B
M
A
,

ve
ni
pu

nc
tu
re

an
d/
or

ch
em

ot
he
ra
pe
ut
ic

in
je
ct
io
ns

(n
=

9
st
ud

ie
s)

H
yp

no
sis

�
In
co
ns
ist
en
te

vi
de
nc
e
fo
re

ffi
ca
cy

of
hy
pn

os
is
fo
r

pa
in

m
an

ag
em

en
ta

nd
ge
ne
ra
lly

po
or

m
et
ho

do
lo
gi
ca
lq

ua
lit
y.

�
Id
en
tifi

ed
on

ly
th
re
e
R
C
Ts

w
ith

ap
pr
op

ria
te

co
nt
ro
lg

ro
up

s.
�

Su
pp

or
ts
ju
st
ifi
ca
tio

n
of

la
rg
e-
sc
al
e
R
C
Ts
.

R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
,i
m
po

rt
an

t,
re
le
va
nt

st
ud

ie
si
nc
lu
de
d,

ap
pr
op

ria
te
ly

as
se
ss
ed

fo
r

qu
al
ity

of
st
ud

ie
s,

re
as
on

ab
le
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
,

im
po

rt
an

to
ut
co
m
es

co
ns
id
er
ed

1

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S706 Flowers and Birnie

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

B
on
e
M
ar
ro
w
A
sp
ira

tio
ns

D
ah

lq
ui
st
,P

ow
er
,

&
C
ar
lso

n
(1
99
5)

[1
3]

O
bs
er
va
tio

na
l

st
ud

y
of

pa
re
nt
-c
hi
ld

an
d

ph
ys
ic
ia
n-
ch
ild

in
te
ra
ct
io
ns

du
rin

g
an

tic
ip
at
or
y
an

d
pr
oc
ed
ur
al

ph
as
es

of
m
ed
ic
al

pr
oc
ed
ur
e
to

id
en
tif
y

co
m
m
un

ic
at
io
n

pa
tt
er
ns

an
d

ch
ild

di
st
re
ss

C
hi
ld
re
n
(5
–1
3
ye
ar
s

ol
d)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

B
M
A

or
L
P
(n

=
51
)

N
o
In
te
rv
en
tio

n
�

Ph
ys
ic
ia
ns

w
er
e
m
os
tl
ik
el
y
to

en
ga
ge

in
no

n-
pr
oc
ed
ur
al
ta
lk
,n

ot
ic
e
of

pr
oc
ed
ur
e
co
m
in
g,

an
d
ve
rb
al
re
as
su
ra
nc
e
in

bo
th

th
e
an

tic
ip
at
or
y
an

d
pr
oc
ed
ur
e
ph

as
es

�
Pa

re
nt
sw

er
e
m
os
tl
ik
el
y
to

pr
ov

id
e
ve
rb
al
an

d
ph

ys
ic
al
re
as
su
ra
nc
e,
be
ha
vi
or
al
co
m
m
an

ds
,a

nd
en
co
ur
ag
in
g
co
pi
ng

du
rin

g
an

tic
ip
at
or
y
an

d
pr
oc
ed
ur
al
ph

as
es

�
T
he
re

w
as

in
cr
ea
se
d
us
e
of

pr
ai
se
,r
ea
ss
ur
an

ce
,a

nd
en
co
ur
ag
in
g
co
pi
ng

du
rin

g
pr
oc
ed
ur
al
pe
di
od

�
Ph

ys
ic
ia
n
be
ha
vi
or
s(
hu

m
or
,t
al
ki
ng

ab
ou

tg
en
er
al

m
ed
ic
al
st
at
us
,a

nd
ov

er
al
li
nt
er
ac
tio

n
ra
te
)w

er
e

ne
ga
tiv

el
y
co
rr
el
at
ed

w
ith

ch
ild

di
st
re
ss

du
rin

g
an

tic
ip
at
or
y
an

d
pr
oc
ed
ur
al
ph

as
es

�
E
nc
ou

ra
gi
ng

co
pi
ng

,b
eh
av
io
ra
lc
om

m
an

ds
,

cr
iti
ci
sm

,v
er
ba

la
nd

ph
ys
ic
al
re
as
su
ra
nc
e
an

d
ov

er
al
li
nt
er
ac
tio

n
ra
te

of
pa

re
nt
sw

as
po

sit
iv
el
y

co
rr
el
at
ed

w
ith

ch
ild

di
st
re
ss

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

no
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
nd

uc
te
d
as

pl
an

ne
d,

no
m
iss

in
g
da

ta

4

Fa
va
ra
-S
ca
cc
o,

Sm
irn

e,
Sc
hi
lir
o,

&
D
iC

at
al
do

(2
00
1)

[1
4]

Q
ua

zi
-

ex
pe
rim

en
ta
l

de
sig

n
w
ith

tw
o

gr
ou

ps
(A

rt
T
he
ra
py

an
d

C
on

tr
ol
)f
or

an
xi
et
y
an

d
di
st
re
ss

C
hi
ld
re
n
(2
–1
4
ye
ar
s

ol
d)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

B
M
A

an
d/
or

L
P

(n
=

49
)

A
rt
T
he
ra
py

w
ith

co
m
po

ne
nt
so

f
di
al
og

ue
,s
tr
uc
tu
re
d

dr
aw

in
g,

vi
su
al

im
ag
in
at
io
n,

an
d

m
ed
ic
al
pl
ay

�
C
hi
ld
re
n
w
ho

re
ce
iv
ed

in
di
vi
du

al
iz
ed

ar
tt
he
ra
py

w
ith

di
al
og

ue
an

d
m
ed
ic
al
pl
ay

de
m
on

st
ra
te
d
m
or
e

po
sit
iv
e
an

d
co
m
pl
ia
nt

be
ha
vi
or
sd

ur
in
g
in
va
siv

e
pr
oc
ed
ur
es

th
an

co
nt
ro
lg

ro
up

�
71
%

of
ch
ild

re
n
re
ce
iv
in
g
th
e
in
te
rv
en
tio

n
w
er
e

ra
te
d
as

go
od

re
sp
on

de
rs

in
co
m
pa

ris
on

to
on

ly
17
%

of
th
e
co
nt
ro
lg

ro
up

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
la
rg
e
lo
ss
es

to
fo
llo

w
-u
p
or

m
iss

in
g
da

ta

3

Ja
y,
E
lli
ot
t,

F
itz

gi
bb

on
s,

W
oo

dy
,&

Si
eg
el

(1
99
5)

[1
5]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
w
ith

a
re
pe
at
ed
-

m
ea
su
re
s

co
un

te
rb
al
an

ce
d

de
sig

n
(C

B
T
an

d
G
A
)f
or

pa
in

an
d
di
st
re
ss

C
hi
ld
re
n
(3
–1
2
ye
ar
s

ol
d)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

B
M
A

(n
=

18
)

C
B
T

–
fil
m
ed

m
od

el
in
g

–
br
ea
th
in
g
ex
er
ci
se
s

–
im

ag
er
y/
di
st
ra
ct
io
n

–
po

sit
iv
e
in
ce
nt
iv
e

–
be
ha
vi
or
al
re
he
ar
sa
l

G
A

�
T
he
re

w
er
e
no

sig
ni
fic
an

td
iff
er
en
ce
so

n
se
lf
-r
ep
or
te
d
pa

in
,f
ea
r,
an

tic
ip
at
io
n
of

ne
xt

B
M
A
,

or
pu

lse
be
tw

ee
n
co
nd

iti
on

s
�

C
hi
ld
re
n
di
d
ex
hi
bi
tm

or
e
be
ha
vi
or
al
di
st
re
ss

in
C
B
T
co
nd

iti
on

fo
rt
he

fir
st
m
in
ut
e
af
te
rl
yi
ng

do
w
n

pa
re
nt
sr

ep
or
te
d
sig

ni
fic
an

tly
m
or
e
be
ha
vi
or
al

ad
ju
st
m
en
ts
ym

pt
om

sa
ft
er

G
A

as
co
m
pa

re
d
to

C
B
T
co
nd

iti
on

�
T
he
re

w
er
e
no

di
ffe

re
nc
es

in
pa

re
nt
al
st
re
ss

an
d

co
pi
ng

be
tw

ee
n
gr
ou

ps

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
da

ta
co
lle
ct
io
n
ap

pr
op

ria
te

to
st
ud

y
m
et
ho

d,
ap

pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
iss

ue
sw

ith
fo
llo

w
-u
p
or

m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S707
SU

P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

K
az
ak

,P
en
at
i,

B
oy

er
,

H
im

el
st
ei
n,

B
ro
ph

y,
W
ai
be
l,

B
la
ck
al
l,
D
al
le
r,

&
Jo
hn

so
n

(1
99
6)

[1
6]

R
C
T
in
cl
ud

in
g

th
re
e
gr
ou

ps
(p
ha

rm
ac
ol
og

ic
on

ly
,

ph
ar
m
ac
ol
og

ic
+

in
di
vi
du

al
iz
ed

ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n,
an

d
co
nt
ro
l)
fo
r

di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
sn

ew
ly

di
ag
no

se
d
w
ith

le
uk

em
ia

un
de
rg
oi
ng

B
M
A

an
d/
or

L
P

(n
=

16
2)

In
di
vi
du

al
iz
ed

di
st
ra
ct
io
n

im
pl
em

en
te
d
by

pa
re
nt

G
A

�
M
ot
he
rs

an
d
nu

rs
es

of
ch
ild

re
n
in

th
e
co
m
bi
ne
d

in
te
rv
en
tio

n
gr
ou

p
re
po

rt
ed

sig
ni
fic
an

tly
lo
w
er

ch
ild

di
st
re
ss

du
rin

g
th
e
pr
oc
ed
ur
e
th
an

m
ot
he
rs

an
d
nu

rs
es

in
th
e
ph

ar
m
ac
ol
og

ic
al
ar
m

or
co
nt
ro
l

gr
ou

p
�

C
hi
ld
re
n
in

th
e
in
te
rv
en
tio

n
gr
ou

p
w
er
e
ob

se
rv
ed

to
ha
ve

le
ss

di
st
re
ss

pr
io
rt
o
th
e
pr
oc
ed
ur
e
th
an

ch
ild

re
n
in

th
e
co
nt
ro
lg

ro
up

�
M
ot
he
r-
fa
th
er
-a

nd
nu

rs
e-
re
po

rt
sh
ow

ed
no

sig
ni
fic
an

te
ffe

ct
so

f
th
e
in
te
rv
en
tio

n
gr
ou

p
ov

er
ph

ar
m
ac
ol
og

ic
al
su
pp

or
to

nl
y
on

ei
th
er

pa
re
nt

or
ch
ild

di
st
re
ss

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,d
at
a
co
lle
ct
io
n

ap
pr
op

ria
te

to
st
ud

y
m
et
ho

d,
se
le
ct
iv
e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

iss
ue
sw

ith
fo
llo

w
-u
p
or

m
iss

in
g
da

ta
cl
ea
rly

de
sc
rib

ed

2

K
az
ak

,P
en
at
i,

B
ro
ph

y,
&

H
im

el
st
ei
n

(1
99
8)

[1
7]

R
C
T
in
cl
ud

in
g

th
re
e
gr
ou

ps
(p
ha

rm
ac
ol
og

ic
on

ly
,

ph
ar
m
ac
ol
og

ic
+

pa
re
nt

co
ac
hi
ng

of
di
st
ra
ct
io
n,

an
d

co
nt
ro
l)
fo
rp

ai
n

an
d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
sw

ith
le
uk

em
ia

un
de
rg
oi
ng

B
M
A

an
d/
or

L
P

(n
=

16
2)

Pa
re
nt

co
ac
hi
ng

di
st
ra
ct
io
n

�
Pa

re
nt

co
ac
hi
ng

in
th
e
ut
ili
za
tio

n
of

di
st
ra
ct
io
n

du
rin

g
pa

in
fu
lm

ed
ic
al
pr
oc
ed
ur
es

w
as

an
eff

ec
tiv

e
di
st
re
ss

re
du

ct
io
n
st
ra
te
gy

fo
rc

hi
ld
re
n

�
M
ot
he
rs

an
d
nu

rs
es

(b
ut

no
tf
at
he
rs

or
pr
ac
tit
io
ne
r

co
m
pl
et
in
g
pr
oc
ed
ur
e)

re
po

rt
ed

sig
ni
fic
an

tly
le
ss

di
st
re
ss

in
ch
ild

re
n
in

th
e
co
m
bi
ne
d
in
te
rv
en
tio

n
gr
ou

p
th
an

ch
ild

re
n
re
ce
iv
in
g
on

ly
ph

ar
m
ac
ol
og

ic
al
su
pp

or
t

�
D
ist
re
ss

de
cr
ea
se
d
ov

er
tim

e
re
ga
rd
le
ss

of
gr
ou

p
as

re
po

rt
ed

by
m
ot
he
ra

nd
pr
ac
tit
io
ne
rc

om
pl
et
in
g

pr
oc
ed
ur
e

�
A
ge

an
d
te
ch
ni
ca
ld

iffi
cu
lty

of
th
e
pr
oc
ed
ur
e
ar
e

re
la
te
d
to

ch
ild

di
st
re
ss

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,d
at
a
co
lle
ct
io
n

ap
pr
op

ria
te

to
st
ud

y
m
et
ho

d,
se
le
ct
iv
e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

iss
ue
sw

ith
fo
llo

w
-u
p
or

m
iss

in
g
da

ta
cl
ea
rly

de
sc
rib

ed

2

L
aM

on
ta
gn

e,
W
el
ls,

H
ep
w
or
th
,

Jo
hn

so
n,

&
M
an

es
(1
99
9)

[1
8]

O
bs
er
va
tio

na
l

st
ud

y
of

ad
ul
t-
ch
ild

in
te
ra
ct
io
ns

be
fo
re

an
d

du
rin

g
pr
oc
ed
ur
e
fo
r

ad
ul
ta

nd
ch
ild

di
st
re
ss

C
hi
ld
re
n
(3
–1
1
ye
ar
s

ol
d)

w
ith

ca
nc
er

un
de
rg
oi
ng

B
M
A

an
d/
or

L
P

(n
=

20
)

N
o
in
te
rv
en
tio

n
�

Pa
re
nt
si
de
nt
ifi
ed

un
ce
rt
ai
nt
y
ab

ou
tt
he
ir
ro
le
an

d
an

tic
ip
at
in
g
th
e
ch
ild

’s
di
st
re
ss

as
th
e
pr
im

ar
y

st
re
ss
or
s

�
Pa

re
nt
sw

ho
id
en
tifi

ed
be
in
g
un

su
re

of
th
ei
rr
ol
e
as

th
ei
rp

rim
ar
y
st
re
ss
or

re
po

rt
ed

in
cr
ea
se
d
st
re
ss

ab
ou

tw
he
n
an

d
ho

w
m
uc
h
in
fo
rm

at
io
n
to

pr
ov

id
e

th
e
ch
ild

w
ith

pr
io
rt
o
th
e
pr
oc
ed
ur
e

�
C
hi
ld
re
n
of

pa
re
nt
sw

ho
fe
lt
un

ce
rt
ai
n
of

th
ei
rr
ol
e

ex
hi
bi
te
d
in
cr
ea
se
d
be
ha
vi
or
al
di
st
re
ss

Sm
al
ls
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

no
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
nd

uc
te
d
as

pl
an

ne
d,

no
m
iss

in
g
da

ta

4

L
io
ss
i&

H
at
ira

(1
99
9)

[1
9]

R
C
T
in
cl
ud

in
g

th
re
e
gr
ou

ps
(h
yp

no
sis
,

co
gn

iti
ve

be
ha
vi
or
al

co
pi
ng

sk
ill
s

tr
ai
ni
ng

,
st
an

da
rd

ca
re
)

fo
rp

ai
n
an

d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(5
–1
5
ye
ar
so

ld
)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

B
M
A
s(
n

=
30
)

H
yp

no
sis

;C
og

ni
tiv

e
be
ha
vi
or
al
co
pi
ng

sk
ill
st
ra
in
in
g

�
H
yp

no
sis

an
d
co
gn

iti
ve

be
ha
vi
or
al
co
pi
ng

sk
ill
s

gr
ou

ps
m
or
e
eff

ec
tiv

e
fo
rr
ed
uc
in
g
pa

in
an

d
an

xi
et
y

as
co
m
pa

re
d
to

st
an

da
rd

ca
re
.

�
H
yp

no
sis

an
d
co
gn

iti
ve

be
ha
vi
or
al
co
pi
ng

sk
ill
s

gr
ou

ps
co
m
pa

ra
bl
e
fo
rp

ai
n
re
du

ct
io
n,

bu
tl
es
s

be
ha
vi
or
al
di
st
re
ss

ob
se
rv
ed

in
hy
pn

os
is
gr
ou

p

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S708 Flowers and Birnie
SU

P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

M
cC

ar
th
y,
C
oo

l,
&

H
an

ra
ha

n
(2
00
8)

[2
0]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(p
ar
en
t

co
ac
hi
ng

or
st
an

da
rd

ca
re
)

fo
rp

ai
n
an

d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(3
–1
5
ye
ar
so

ld
)

w
ith

ne
w
ly

di
ag
no

se
d
ca
nc
er

un
de
rg
oi
ng

B
M
A
,

L
P,

or
bo

th
(n

=
10
)

C
og

ni
tiv

e
be
ha
vi
or
al

in
te
rv
en
tio

n
di
re
ct
ed

at
pa

re
nt
sa

nd
ch
ild

re
n
in
cl
ud

in
g,

fil
m
ed

m
od

el
in
g,

im
ag
er
y,
di
st
ra
ct
io
n,

co
nt
ro
lle
d
br
ea
th
in
g,

re
la
xa
tio

n,
m
ed
ic
al

pl
ay
,a

nd
in
di
vi
du

al
co
pi
ng

pl
an

,w
ith

at
ho

m
e
pr
ac
tic

e

�
St
ud

y
st
op

pe
d
ea
rly

du
e
to

co
nt
am

in
at
io
n
of

co
nt
ro
lg

ro
up

,s
o
fo
cu
se
d
re
po

rt
on

de
sc
rip

tiv
e
an

d
ex
pl
or
at
or
y
re
su
lts
,a

nd
di
sc
us
sio

n
of

pr
ac
tic

al
pr
ob

le
m
s.

�
Pa

re
nt
s,
nu

rs
es
,a

nd
do

ct
or
sv

er
y
co
m
fo
rt
ab
le
w
ith

pa
re
nt
s’
us
e
of

di
st
ra
ct
io
n,

re
po

rt
ed

it
as

m
od

er
at
el
y
to

ve
ry

eff
ec
tiv

e,
an

d
co
nt
ro
lle
d

br
ea
th
in
g
as

m
od

er
at
el
y
eff

ec
tiv

e.
�

Pa
re
nt
ss

uc
ce
ss
fu
la
ti
m
pl
em

en
tin

g
di
st
ra
ct
io
n
an

d
co
nt
ro
lle
d
br
ea
th
in
g,

bu
ts
po

nt
an

eo
us
ly

en
ga
ge

in
ot
he
ru

nh
el
pf
ul

be
ha
vi
or
s(
e.g

.,
ap

ol
og

y,
re
as
su
ra
nc
e,
em

pa
th
y,
ex
pl
an

at
io
ns
)

�
N
o
sig

ni
fic
an

td
iff
er
en
ce
si
n
ra
tin

gs
of

ch
ild

pa
in

an
d
di
st
re
ss

�
A
cc
ep
ta
nc
e
an

d
in
te
re
st
of

pa
re
nt
si
n
th
e

in
te
rv
en
tio

n

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,a
om

ss
el
ec
tiv

e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
st
op

pe
d

ea
rly

,s
om

e
m
iss

in
g
da

ta

2

L
um

ba
rP

un
ct
ur
es

B
ro
om

e,
R
eh
w
al
dt
,

&
Fo

gg
(1
99
8)

[2
1]

R
ep
ea
te
d
m
ea
su
re
s

st
ud

y
w
ith

m
ul
tip

le
ba

se
lin

e
de
sig

n
of

C
B
T

fo
rp

ai
n
an

d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(4
–1
8
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

re
pe
at
ed

L
Ps

(n
=

19
)

C
B
T
ta
ug

ht
to

ch
ild

an
d
pa

re
nt

in
cl
ud

in
g

re
la
xa
tio

n,
di
st
ra
ct
io
n,

an
d

im
ag
er
y
(t
au

gh
t

in
di
vi
du

al
ly

an
d

pr
ov

id
ed

w
ith

vi
de
ot
ap

e,
au

di
ot
ap

e,
an

d
bo

ok
le
tt
o
pr
ac
tic

e
at

ho
m
e)

�
A
sc

om
pa

re
d
to

ba
se
lin

e
(n
o
tr
ea
tm

en
t)
,c
hi
ld
re
n

re
po

rt
ed

de
cr
ea
se
d
pa

in
,b

ut
no

to
bs
er
ve
d

be
ha
vi
or
al
di
st
re
ss

w
ith

th
e
in
te
rv
en
tio

n.
�

G
re
at
er

at
-h
om

e
pr
ac
tic

e
of

sk
ill
sw

as
as
so
ci
at
ed

w
ith

gr
ea
te
rt
re
at
m
en
tb

en
efi
t;
hi
gh

er
pe
rc
ei
ve
d

eff
ec
tiv

en
es
sa

nd
fr
eq
ue
nc
y
of

pr
ac
tic

e
pa

re
nt
s’

co
m
fo
rt
an

d
pe
rc
ei
ve
d
eff

ec
tiv

en
es
so

f
th
e

te
ch
ni
qu

es
,w

er
e
as
so
ci
at
ed

w
ith

de
cr
ea
se
d

pr
oc
ed
ur
al
pa

in
�

C
hi
ld

te
m
pe
ra
m
en
tw

as
re
la
te
d
to

ex
pe
rie

nc
ed

pa
in

(b
et
w
ee
n
po

sit
iv
e
m
oo

d
an

d
pa

in
)

Sm
al
ls
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

ac
ce
pt
ab
le

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

lo
ss
es

to
fo
llo

w
-u
p

w
ith

m
iss

in
g
da

ta

3

C
he
n,

Z
el
tz
er
,

C
ra
sk
e,
&

K
at
z

(1
99
9)

[2
2]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(m

em
or
y

re
fr
am

in
g
or

at
te
nt
io
n

co
nt
ro
l)
fo
rp

ai
n

an
d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(3
–1
8
ye
ar
so

ld
)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

re
pe
at
ed

L
Ps

(n
=

50
)

M
em

or
y
re
fr
am

in
g

im
m
ed
ia
te
ly

fo
llo

w
in
g
fir
st
L
P

an
d
im

m
ed
ia
te
ly

pr
io
rt
o
se
co
nd

L
P;

in
vo

lv
ed

en
ha

nc
in
g

ch
ild

re
n’
sc

op
in
g

se
lf
-e
ffi
ca
cy
,

re
al
ist
ic
al
ly

ap
pr
ai
sin

g
th
ei
r

re
sp
on

se
s,
an

d
in
cr
ea
se
ss

ub
je
ct
iv
e

m
em

or
y
ac
cu
ra
cy

�
C
hi
ld
re
n
w
ho

re
ce
iv
ed

m
em

or
y
re
fr
am

in
g

in
te
rv
en
tio

n
pr
io
rt
o
th
e
se
co
nd

L
P
ha

d
re
du

ce
d

an
tic

ip
at
or
y
he
ar
tr
at
e
an

d
pa

re
nt
-r
ep
or
to

f
an

tic
ip
at
ed

ch
ild

pa
in

as
co
m
pa

re
d
to

co
nt
ro
l

gr
ou

p.
�

A
tt
he

th
ird

L
P,

ch
ild

re
n
w
ho

re
ce
iv
ed

in
te
rv
en
tio

n
ha

d
re
du

ce
d
ob

se
rv
ed

be
ha
vi
or
al
di
st
re
ss
,

se
lf
-r
ep
or
te
d
pa

in
,a

nd
gr
ea
te
rd

ec
re
as
es

in
pr
e-
L
P

co
rt
iso

l

Su
ffi
ci
en
ts
am

pl
e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

so
m
e
m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S709
SU

P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

C
he
n,

Z
el
tz
er
,

C
ra
sk
e,
&

K
at
z

(2
00
0)

[2
3]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(m

em
or
y

re
fr
am

in
g
or

co
nt
ro
lg

ro
up

)
fo
ra

nx
ie
ty
,p

ai
n,

an
d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(3
–1
8
ye
ar
so

ld
)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

re
pe
at
ed

L
Ps

(n
=

55
)

M
em

or
y
re
fr
am

in
g

im
m
ed
ia
te
ly

fo
llo

w
in
g
fir
st
L
P

an
d
im

m
ed
ia
te
ly

pr
io
rt
o
se
co
nd

L
P;

in
vo

lv
ed

en
ha

nc
in
g

ch
ild

re
n’
sc

op
in
g

se
lf
-e
ffi
ca
cy
,

re
al
ist
ic
al
ly

ap
pr
ai
sin

g
th
ei
r

re
sp
on

se
s,
an

d
in
cr
ea
se
ss

ub
je
ct
iv
e

m
em

or
y
ac
cu
ra
cy

�
G
re
at
er

pa
re
nt
-a

nd
ch
ild

-r
ep
or
te
d
pa

in
se
ns
iti
vi
ty

w
as

as
so
ci
at
ed

w
ith

gr
ea
te
ra

nt
ic
ip
at
or
y
an

d
pr
oc
ed
ur
al
an

xi
et
y
as

w
el
la

sp
ai
n
ra
tin

gs
by

ch
ild

re
n

�
Pa

in
se
ns
iti
vi
ty

sc
or
es

w
er
e
as
so
ci
at
ed

w
ith

ch
ild

bu
tn

ot
pa

re
nt

or
ph

ys
ic
ia
n
ra
tin

gs
of

di
st
re
ss

�
C
hi
ld
re
n
w
ith

hi
gh

er
pa

in
se
ns
iti
vi
ty

w
ho

re
ce
iv
ed

in
te
rv
en
tio

n
de
m
on

st
ra
te
d
gr
ea
te
rd

ec
re
as
es

in
ph

ys
ic
ia
n
re
po

rt
ed

di
st
re
ss
,b

lo
od

pr
es
su
re
,a

nd
pa

re
nt

an
xi
et
y
w
he
n
co
m
pa

re
d
to

ch
ild

re
n
lo
w
er

in
pa

in
se
ns
iti
vi
ty

�
In
te
rv
en
tio

n
w
as

m
os
te

ffi
ca
ci
ou

sf
or

th
os
e
w
ho

w
er
e
m
os
tp

ai
n
se
ns
iti
ve

�
Pr
ov

id
in
g
pa

in
-s
en
sit
iv
e
ch
ild

re
n
w
ith

in
te
rv
en
tio

n
de
cr
ea
se
sp

ar
en
ta
la

nx
ie
ty

Su
ffi
ci
en
ts
am

pl
e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

C
lin

e,
H
ar
pe
r,

Pe
nn

er
,

Pe
te
rs
on

,T
au

b,
&

A
lb
re
ch
t

(2
00
6)

[2
4]

O
bs
er
va
tio

na
l

st
ud

y
to

id
en
tif
y

pr
ot
ot
yp

ic
al

pa
re
nt
-c
hi
ld

co
m
m
un

ic
at
io
n

pa
tt
er
ns

du
rin

g
pa

in
fu
l

pr
oc
ed
ur
es

C
hi
ld
re
n
(a
ge
d

3–
12

ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

L
P
or

po
rt
ac
ce
ss

(n
=

31
)

N
o
in
te
rv
en
tio

n
�

Fo
ur

pr
ot
ot
yp

ic
al
pa

re
nt
-c
hi
ld

co
m
m
un

ic
at
io
ns

w
er
e
id
en
tifi

ed
:n

or
m
al
iz
in
g
(r
ef
ra
m
e
m
ed
ic
al

sit
ua

tio
n
as

no
rm

al
),
in
va
lid

at
in
g
(d
en
ie
s,

in
va
lid

at
es

or
ch
al
le
ng

es
),
su
pp

or
tiv

e
(e
m
pa

th
ic
,

su
pp

or
tiv

e,
co
m
fo
rt
in
g)
,o

rd
ist
an

ci
ng

(p
ar
en
t

di
se
ng

ag
es
)

�
A
cr
os
sa

ll
pr
oc
ed
ur
e
ph

as
es
,s
up

po
rt
iv
e
w
as

th
e

m
os
tc

om
m
on

(4
1.
6%

),
fo
llo

w
ed

by
di
st
an

ci
ng

(2
4.
7%

),
no

rm
al
iz
in
g
(2
3.
4%

),
an

d
in
va
lid

at
io
n

(1
0.
4%

).
�

B
y
ph

as
e,
no

rm
al
iz
in
g
w
as

m
os
tc

om
m
on

pr
e-
pr
oc
ed
ur
e,
su
pp

or
tiv

e
du

rin
g
pr
oc
ed
ur
e,
an

d
su
pp

or
tiv

e
an

d
di
st
an

ci
ng

po
st
-p
ro
ce
du

re
;s
om

e
di
ffe

re
nc
es

w
er
e
no

te
d
ba

se
d
on

ty
pe

of
pr
oc
ed
ur
e

an
d
ch
ild

se
x

�
In
va
lid

at
ed

ch
ild

re
n
ex
pe
rie

nc
ed

hi
gh

er
pa

in
an

d
di
st
re
ss

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

no
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
nd

uc
te
d
as

pl
an

ne
d,

no
m
iss

in
g
da

ta

4

D
ah

lq
ui
st
,P

en
dl
ey
,

Po
w
er
,

L
an

dt
hr
ip
,

Jo
ne
s,
&

St
eu
be
r

(2
00
1)

[2
5]

O
bs
er
va
tio

na
l

st
ud

y
of

ad
ul
t-
ch
ild

in
te
ra
ct
io
ns

du
rin

g
an

tic
ip
at
or
y

ph
as
e
pr
io
rt
o

pr
oc
ed
ur
e
fo
r

ad
ul
tb

eh
av
io
rs

an
d
ch
ild

di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(5
–1
5
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

bi
w
ee
kl
y

ch
em

ot
he
ra
py

w
ith

L
P
an

d
IM

(n
=

45
)

N
o
in
te
rv
en
tio

n
(c
om

m
an

ds
by

di
ffe

re
nt

ad
ul
ts
to

ch
ild

)

�
Yo

un
ge
rc

hi
ld
re
n
di
sp
la
ye
d
m
or
e
di
st
re
ss

pr
io
rt
o

pr
oc
ed
ur
e

�
N
ur
se
sa

nd
pa

re
nt
su

se
d
sa
m
e
ty
pe
so

f
co
m
m
an

ds
to

th
e
ch
ild

du
rin

g
L
Ps

an
d
IM

s;
th
ey

us
ed

m
or
e

to
ta
lc
om

m
an

ds
th
an

ph
ys
ic
ia
ns
,p

ar
tic

ul
ar
ly

fo
r

sp
ec
ifi
c
di
re
ct

an
d
va
gu

e
co
m
m
an

ds
�

N
ur
se
su

se
d
m
or
e
so
ft
en
ed

co
m
m
an

ds
th
an

pa
re
nt
so

rp
hy
sic

ia
ns

�
Va

gu
e
co
m
m
an

ds
w
er
e
as
so
ci
at
ed

w
ith

in
cr
ea
se
d

ch
ild

di
st
re
ss
,a

sw
el
la

ss
pe
ci
fic

di
re
ct

an
d

co
m
m
an

ds
ph

ra
se
d
as

qu
es
tio

ns
(w

he
n
gi
ve
n
by

nu
rs
es
)

�
C
hi
ld

di
st
re
ss

w
as

lo
w
er

w
ith

hi
gh

er
pr
op

or
tio

n
of

sp
ec
ifi
c
co
m
m
an

ds
fr
om

pa
re
nt
s

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le
to

st
ud

y
m
et
ho

d,
no

se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

4

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S710 Flowers and Birnie

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

Va
nn

or
sd
al
l,

D
ah

lq
ui
st
,

Sh
ro
ff
Pe

nd
le
y,

&
Po

w
er

(2
00
4)

[2
6]

O
bs
er
va
tio

na
l

st
ud

y
of

no
n-
es
se
nt
ia
l

to
uc
h
by

pa
re
nt

an
d
nu

rs
e
du

rin
g

an
tic

ip
at
or
y,

pr
oc
ed
ur
al
,a

nd
re
co
ve
ry

ph
as
es

of
pr
oc
ed
ur
e
fo
r

di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(5
–1
5
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

L
P

(n
=

50
)

N
o
in
te
rv
en
tio

n
�

N
ur
se
sn

on
-e
ss
en
tia

lt
ou

ch
w
as

ne
ga
tiv

el
y

co
rr
el
at
ed

w
ith

an
tic

ip
at
or
y,
pr
oc
ed
ur
al
,a

nd
re
co
ve
ry

ph
as
es

of
pr
oc
ed
ur
e
as

w
el
la

st
ot
al

di
st
re
ss

�
Pa

re
nt
’s
no

n-
es
se
nt
ia
lt
ou

ch
w
as

un
re
la
te
d
to

ch
ild

di
st
re
ss

in
an

y
ph

as
e
of

tr
ea
tm

en
to

rt
ot
al
di
st
re
ss

�
N
ur
se
ss

oo
th
in
g
to
uc
h
du

rin
g
th
e
pr
oc
ed
ur
al
ph

as
e

ac
co
un

te
d
fo
ra

sig
ni
fic
an

tp
ro
po

rt
io
n
of

va
ria

nc
e

in
re
co
ve
ry

�
Yo

un
ge
rc

hi
ld
re
n
be
ne
fit
te
d
m
os
tf
ro
m

no
n-
es
se
nt
ia
lt
ou

ch

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

no
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
nd

uc
te
d
as

pl
an

ne
d,

no
m
iss

in
g
da

ta

4

H
aw

ki
ns
,L

io
ss
i,

E
w
ar
t,
H
at
ira

,&
K
os
m
id
is
(1
99
8)

[2
7]

R
an

do
m
ly

as
sig

ne
d
w
ith

in
-

an
d

be
tw

ee
n-
gr
ou

ps
co
m
pa

ris
on

of
di
re
ct

an
d

in
di
re
ct

hy
pn

os
is

fo
rp

ai
n
an

d
an

xi
et
y

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(6
–1
6
ye
ar
so

ld
)

w
ith

le
uk

em
ia

or
no

n-
H
od

gk
in

ly
m
ph

om
a

un
de
rg
oi
ng

L
Ps

(n
=

30
)

H
yp

no
sis

(d
ire

ct
an

d
in
di
re
ct
)b

y
a

th
er
ap

ist

�
B
ot
h
gr
ou

ps
ha

d
sig

ni
fic
an

tly
re
du

ce
d
se
lf
-r
ep
or
te
d

pa
in

an
d
an

xi
et
y,
an

d
ob

se
rv
er
-r
ep
or
te
d
di
st
re
ss
,

du
rin

g
L
P
w
ith

hy
pn

os
is
as

co
m
pa

re
d
to

w
ith

ou
t

�
N
o
sig

ni
fic
an

td
iff
er
en
ce
sw

er
e
no

te
d
be
tw

ee
n

ty
pe
so

f
hy
pn

ot
ic
in
te
rv
en
tio

n
(d
ire

ct
vs

in
di
re
ct
)

�
H
ig
he
rl
ev
el
of

hy
pn

ot
iz
ab

ili
ty

w
as

as
so
ci
at
ed

w
ith

in
cr
ea
se
d
tr
ea
tm

en
tb

en
efi
tf
or

se
lf
-r
ep
or
te
d
pa

in
,

an
xi
et
y,
an

d
ob

se
rv
er
-r
at
ed

di
st
re
ss

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

co
rr
ec
ta

na
ly
sis
,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

L
io
ss
i&

H
at
ira

(2
00
3)

[2
8]

R
C
T
in
cl
ud

in
g

fo
ur

gr
ou

ps
(d
ire

ct
hy
pn

os
is,

in
di
re
ct

hy
pn

os
is,

at
te
nt
io
n

co
nt
ro
l,

st
an

da
rd

ca
re
)

fo
rp

ai
n
an

d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(6
–1
6
ye
ar
so

ld
)

w
ith

le
uk

em
ia

or
no

n-
H
od

gk
in

ly
m
ph

om
a

un
de
rg
oi
ng

re
pe
at
ed

L
Ps

(n
=

80
)

H
yp

no
sis

(d
ire

ct
an

d
in
di
re
ct
)d

ire
ct
ed

by
th
er
ap

ist
an

d
th
en

se
lf

�
D
ire

ct
an

d
in
di
re
ct

hy
pn

os
is
gr
ou

ps
w
er
e
eq
ua

lly
eff

ec
tiv

e
an

d
re
po

rt
ed

le
ss

pa
in

an
d
an

xi
et
y
as

co
m
pa

re
d
w
ith

at
te
nt
io
n
co
nt
ro
lo

rs
ta
nd

ar
d
ca
re

gr
ou

ps
.

�
H
ig
he
rl
ev
el
so

f
ch
ild

hy
pn

ot
iz
ab

ili
ty

as
so
ci
at
ed

w
ith

in
cr
ea
se
d
tr
ea
tm

en
tb

en
efi
t.

�
Tr
ea
tm

en
tb

en
efi
tl
es
se
ne
d
w
ith

se
lf
-h
yp

no
sis

as
co
m
pa

re
d
w
ith

th
er
ap

ist
-d
ire

ct
ed

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

L
io
ss
i,
W
hi
te
,&

H
at
ira

(2
00
6)

[2
9]

R
C
T
in
cl
ud

in
g

th
re
e
gr
ou

ps
(E

M
L
A
,E

M
L
A

+
hy
pn

os
is,

E
M
L
A

+
at
te
nt
io
n

co
nt
ro
l)
fo
rp

ai
n

an
d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(6
–1
6
ye
ar
so

ld
)

w
ith

le
uk

em
ia

or
no

n-
H
od

gk
in

ly
m
ph

om
a

un
de
rg
oi
ng

re
pe
at
ed

L
Ps

(n
=

45
)

H
yp

no
sis

di
re
ct
ed

by
th
er
ap

ist
an

d
th
en

by
se
lf

�
G
ro
up

re
ce
iv
in
g
hy
pn

os
is,

in
ad

di
tio

n
to

lo
ca
l

an
es
th
et
ic
(E
M
L
A
),
re
po

rt
ed

le
ss

pa
in

an
d
an

xi
et
y,

an
d
le
ss

ob
se
rv
ed

be
ha
vi
or
al
di
st
re
ss

as
co
m
pa

re
d

w
ith

ot
he
rg

ro
up

s.
�

Tr
ea
tm

en
ts
up

er
io
rit
y
w
as

m
ai
nt
ai
ne
d
w
he
n

sw
itc

he
d
to

se
lf
-h
yp

no
sis

fo
llo

w
in
g

th
er
ap

ist
-d
ire

ct
ed

hy
pn

os
is.

�
H
ig
he
rl
ev
el
so

f
ch
ild

hy
pn

ot
iz
ab

ili
ty

as
so
ci
at
ed

w
ith

in
cr
ea
se
d
tr
ea
tm

en
tb

en
efi
t

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S711
SU

P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

L
io
ss
i,
W
hi
te
,

Fr
an

ck
,&

H
at
ira

(2
00
7)

[3
0]

Pr
os
pe
ct
iv
e

lo
ng

itu
di
na

l
re
pe
at
ed

m
ea
su
re
ss

tu
dy

of
C
B
T
fo
rp

ai
n

an
d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(7
–1
6
ye
ar
so

ld
)

w
ith

le
uk

em
ia

or
no

n-
H
od

gk
in

ly
m
ph

om
a

un
de
rg
oi
ng

re
pe
at
ed

L
Ps

(n
=

45
)

C
B
T
di
re
ct
ed

by
th
er
ap

ist
an

d
th
en

by
se
lf

D
ire

ct
ed

by
th
er
ap

ist
:

1×
40
m
in

se
ss
io
n

pr
io
rt
o
pr
oc
ed
ur
e

te
ac
hi
ng

re
la
xa
tio

n,
br
ea
th
in
g
ex
er
ci
se
s,

an
d
co
gn

iti
ve

re
st
ru
ct
ur
in
g

D
ire

ct
ed

by
se
lf:

1×
45
m
in

se
ss
io
n

pr
io
rt
o
pr
oc
ed
ur
e

tr
ai
ne
d
in

in
de
pe
nd

en
tu

se
of

pr
ev
io
us
ly

le
ar
ne
d

C
B
T
st
ra
te
gi
es

�
C
B
T
(b
ot
h
th
er
ap

ist
an

d
se
lf
-d
ire

ct
ed
)w

as
be
ne
fic
ia
lf
or

re
du

ci
ng

ch
ild

pa
in

(e
xp

ec
te
d
an

d
ex
pe
rie

nc
ed
),
di
st
re
ss
,a

nd
an

xi
et
y,
an

d
ob

se
rv
ed

be
ha
vi
or
al
di
st
re
ss
.

�
A
lth

ou
gh

sig
ni
fic
an

tly
lo
w
er

th
an

at
ba

se
lin

e
pr
oc
ed
ur
e,
ch
ild

pa
in

an
d
di
st
re
ss

w
as

sig
ni
fic
an

tly
hi
gh

er
du

rin
g
se
lf
-d
ire

ct
ed

C
B
T
th
an

w
he
n
it

di
re
ct
ed

by
a
th
er
ap

ist
du

rin
g
an

ea
rli
er

pr
oc
ed
ur
e

(i.
e.,

C
B
T
w
as

m
or
e
eff

ec
tiv

e
w
he
n
de
liv

er
ed

by
a

th
er
ap

ist
).

�
Pa

re
nt
-r
at
ed

ex
pe
ct
ed

pa
in

w
as

on
ly

lo
w
er

th
an

ba
se
lin

e
w
ith

th
er
ap

ist
-d
ire

ct
ed

C
B
T,

an
d
w
er
e

in
de
pe
nd

en
tp

re
di
ct
or
so

f
ch
ild

re
n’
se

xp
er
ie
nc
ed

pa
in

w
ith

an
d
w
ith

ou
ta

ny
in
te
rv
en
tio

n

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

3

N
ab

er
,H

al
st
ea
d,

B
ro
om

e,
&

R
eh
w
al
dt

(1
99
5)

[3
1]

Q
ua

lit
at
iv
e

et
ho

lo
gi
ca
ls
tu
dy

ex
am

in
in
g

co
m
m
un

ic
at
io
n

be
tw

ee
n
pa

re
nt
s,

ch
ild

re
n,

an
d

ca
re
gi
ve
rs

du
rin

g
pa

in
fu
l

pr
oc
ed
ur
es

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(4
–1
8
ye
ar
so

ld
)

w
ith

ac
ut
e

ly
m
ph

oc
yt
ic

le
uk

em
ia

un
de
rg
oi
ng

L
P
or

B
M
A

(n
=

17
)

C
og

ni
tiv

e
be
ha
vi
or
al

in
te
rv
en
tio

n
in
cl
ud

in
g
sim

pl
e

re
la
xa
tio

n,
di
st
ra
ct
io
n,

an
d

sim
pl
e
gu

id
ed

im
ag
er
y

�
Fo

ur
di
st
in
ct

ph
as
es

of
pr
oc
ed
ur
e
id
en
tifi

ed
:p

ha
se

1
(d
ra
w
in
g
bl
oo

d,
st
ar
tin

g
IV
,p

re
pa

rin
g
eq
ui
pm

en
t

as
so
ci
at
ed

w
ith

in
cr
ea
se
d
te
ns
io
n)
,p

ha
se

2
(w

ai
tin

g
fo
rs

ed
at
io
n
to

ta
ke

eff
ec
ta

nd
po

sit
io
ni
ng

ch
ild

,
as
so
ci
at
ed

w
ith

de
cr
ea
se
d
te
ns
io
n)
,p

ha
se

3
(p
la
ci
ng

ne
ed
le
as
so
ci
at
ed

w
ith

ris
in
g
te
ns
io
n
an

d
pr
oc
ed
ur
e-
fo
cu
se
d
ta
lk
),
an

d
ph

as
e
4
(d
oi
ng

tr
ea
tm

en
ta

ss
oc
ia
te
d
w
ith

de
cr
ea
se
d
te
ns
io
n)
.

�
Fo

ur
th
em

es
of

ad
ul
t-
ch
ild

in
te
ra
ct
io
n
id
en
tifi

ed
:

ta
ki
ng

W
IT

H
,t
al
ki
ng

T
O

ta
lk
in
g
A
R
O
U
N
D
,a

nd
ta
lk
in
g
A
T.

T
he

fir
st
tw

o
se
em

ed
as
so
ci
at
ed

w
ith

le
ss

ch
ild

di
st
re
ss

w
he
re
as

th
e
la
st
se
em

ed
to

oc
cu
r

w
ith

ch
ild

di
st
re
ss

�
Fo

cu
se
d
pa

re
nt
al
at
te
nt
io
n
du

rin
g
pr
oc
ed
ur
e

as
so
ci
at
ed

w
ith

de
cr
ea
se
d
ch
ild

di
st
re
ss

R
es
ea
rc
h
qu

es
tio

ns
cl
ea
rly

st
at
ed
,q

ua
lit
at
iv
e
ap

pr
oa

ch
no

tc
le
ar
ly

ju
st
ifi
ed
,s
tu
dy

co
nt
ex
tc

le
ar
ly

de
sc
rib

ed
,

ro
le
of

re
se
ar
ch
er

de
sc
rib

ed
,

sa
m
pl
in
g
st
ra
te
gy

ap
pr
op

ria
te
,m

et
ho

d
of

da
ta

co
lle
ct
io
n
cl
ea
rly

de
sc
rib

ed
,

m
et
ho

d
of

da
ta

an
al
ys
is

de
sc
rib

ed
an

d
ap

pr
op

ria
te

6

N
gu

ye
n,

N
ils
so
n,

H
el
lst
ro
m
,&

B
en
gt
so
n
(2
01
0)

[3
2]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(m

us
ic
or

co
nt
ro
l)
fo
rp

ai
n

an
d
di
st
re
ss

C
hi
ld
re
n
(7
–1
2
ye
ar
s

ol
d)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

L
Ps

(n
=

40
)

M
us
ic

�
A
sc

om
pa

re
d
w
ith

th
e
co
nt
ro
lg

ro
up

,c
hi
ld
re
n
in

th
e
m
us
ic
in
te
rv
en
tio

n
ha

d
sig

ni
fic
an

tr
ed
uc
tio

n
in

se
lf
-r
ep
or
te
d
pa

in
(d
ur
in
g
an

d
af
te
rp

ro
ce
du

re
)a

nd
an

xi
et
y
(b
ef
or
e
an

d
af
te
rt
he

pr
oc
ed
ur
e)

�
Si
gn

ifi
ca
nt

re
du

ct
io
ns

in
he
ar
tr
at
e
an

d
re
sp
ira

to
ry

(d
ur
in
g
an

d
af
te
rp

ro
ce
du

re
)i
n
m
us
ic
gr
ou

p;
bl
oo

d
pr
es
su
re

an
d
ox

yg
en

sa
tu
ra
tio

n
di
d
no

td
iff
er

be
tw

ee
n
gr
ou

ps
�

C
hi
ld
re
n
in

m
us
ic
gr
ou

p
re
po

rt
ed

fe
el
in
g
ca
lm

er
an

d
m
ad

e
th
e
pr
oc
ed
ur
e
le
ss

di
st
re
ss
in
g;

th
ey

en
jo
ye
d
th
e
m
us
ic
an

d
fe
lt
th
is
pr
oc
ed
ur
e
ha

d
go

ne
be
tt
er

as
co
m
pa

re
d
w
ith

pr
ev
io
us

on
es

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

co
rr
ec
ta

na
ly
sis
,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S712 Flowers and Birnie

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

R
ee
b
&

B
us
h

(1
99
6)

[3
3]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(b
eh
av
io
ra
l

pr
ep
ar
at
io
n
or

co
nt
ro
lf
or

he
ar
t

ra
te
,s
el
f-
an

d
ob

se
rv
er
-

re
po

rt
ed

di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
sc
en
ts

(4
–1
4
ye
ar
so

ld
)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

L
P

(n
=

18
)

Pr
ep
ar
at
io
n

–
fil
m
ed

m
od

el
in
g

–
pa

rt
ic
ip
an

t
m
od

el
in
g

–
re
he
ar
sa
l

–
de
se
ns
iti
za
tio

n
D
ee
p
br
ea
th
in
g

Im
ag
er
y

�
C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
sr

ec
ei
vi
ng

pr
oc
ed
ur
al

pr
ep
ar
at
io
n
ha

d
sig

ni
fic
an

tly
le
ss

ob
se
rv
er
-r
at
ed

di
st
re
ss

an
d
lo
w
er

he
ar
tr
at
e
du

rin
g
L
P

�
Se
lf
-e
ffi
ca
cy

w
as

hi
gh

er
am

on
g
ch
ild

re
n
an

d
ad

ol
es
ce
nt
si
n
th
e
tr
ea
tm

en
tg

ro
up

Sm
al
ls
am

pl
e
siz

e,
ob

se
rv
er

w
as

bl
in
de
d,

no
se
le
ct
iv
e

re
po

rt
in
g,

ac
ce
pt
ab
le

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

Sa
nd

er
W
in
t,

E
sh
el
m
an

,
St
ee
le,

&
G
uz
ze
tt
a
(2
00
2)

[3
4]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(v
irt
ua

l
re
al
ity

vi
de
o

di
st
ra
ct
io
n
or

st
an

da
rd

ca
re
)

fo
rp

ai
n

A
do

le
sc
en
ts

(1
0–
19

ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

L
Ps

(n
=

30
)

V
irt
ua

lr
ea
lit
y
vi
de
o

di
st
ra
ct
io
n

�
N
o
sig

ni
fic
an

td
iff
er
en
ce

be
tw

ee
n
gr
ou

ps
on

se
lf
-r
ep
or
te
d
pa

in
.

�
77
%

of
ch
ild

re
n
w
ho

us
ed

vi
rt
ua

lr
ea
lit
y
gl
as
se
s

in
di
ca
te
d
th
at

th
ey

he
lp
ed

to
di
st
ra
ct

th
em

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

ac
ce
pt
ab
le

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

W
al
co
,C

on
te
,

L
ab

ay
,E

ng
el
,&

Z
el
tz
er

(2
00
5)

[3
5]

O
bs
er
va
tio

na
l

st
ud

y
of

th
re
e

gr
ou

ps
of

ch
ild

re
n
(G

A
,

lig
ht

se
da

tio
n,

C
B
T
)f
or

co
pi
ng

by
se
lf
-r
ep
or
te
d

an
xi
et
y,
pa

in
,

se
lf
-e
ffi
ca
cy
,

be
ha
vi
or
al

di
st
re
ss
,a

nd
ph

ys
io
lo
gi
ca
l

ar
ou

sa
l

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(3
–1
7
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

L
Ps

(n
=

48
)

N
o
in
te
rv
en
tio

n
�

T
he
re

w
er
e
no

sig
ni
fic
an

td
iff
er
en
ce
si
n
be
ha
vi
or
al

or
se
lf
-r
ep
or
te
d
m
ea
su
re
sa

m
on

g
gr
ou

ps
�

Ph
ys
io
lo
gi
ca
lc
ha

ng
es

w
er
e
ap

pa
re
nt

fo
ra

ll
pa

in
m
an

ag
em

en
tg

ro
up

s(
G
A
,l
ig
ht

se
da

tio
n,

C
B
T
)

�
Ju
st
pr
io
rt
o
in
se
rt
io
n
th
er
e
w
er
e
ch
an

ge
st
o

ph
ys
io
lo
gi
ca
lr
es
po

ns
e
de
sp
ite

no
ac
tu
al
pa

in
fu
l

st
im

ul
us

fo
ra

ll
gr
ou

ps
�

C
hi
ld
re
n
us
in
g
C
B
T
ha

d
sig

ni
fic
an

tly
lo
w
er

he
ar

ra
te
sa

tt
he

tim
e
of

ne
ed
le
in
se
rt
io
n

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

se
le
ct
iv
e

re
po

rt
in
g,

ac
ce
pt
ab
le

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

so
m
e
m
iss

in
g
da

ta

4

Ve
ni
pu
nc
tu
re

/V
en
ou
sA

cc
es
s/

Po
rt
A
cc
es
s

D
ah

lq
ui
st
&

Pe
nd

le
y
(2
00
5)

[3
6]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(d
ist
ra
ct
io
n
or

co
nt
ro
l)
fo
r

pa
re
nt

an
xi
et
y

an
d
ch
ild

di
st
re
ss

C
hi
ld
re
n
(2
–5

ye
ar
s

ol
d)

w
ith

ca
nc
er

un
de
rg
oi
ng

po
rt
ac
at
h
or

in
tr
am

us
cu
la
r

in
je
ct
io
ns

(n
=

29
)

D
ist
ra
ct
io
n

�
C
hi
ld
re
n
w
ith

th
e
m
os
ta

nx
io
us

pa
re
nt
sw

er
e
le
ss

lik
el
y
to

re
sp
on

d
fa
vo

ra
bl
y
to

di
st
ra
ct
io
n

�
B
as
el
in
e
di
st
re
ss

w
as

no
th

ig
he
ri
n
th
e
tr
ea
tm

en
t

fa
ilu

re
gr
ou

p
�

A
pp

ro
xi
m
at
el
y
90
%

of
tr
ea
tm

en
tf
ai
lu
re
sc

ou
ld

be
pr
ed
ic
te
d
by

ch
ild

ag
e,
m
on

th
ss

in
ce

di
ag
no

sis
,

pa
re
nt

an
xi
et
y,
an

d
ch
ild

’s
ba

se
lin

e
di
st
re
ss

w
ith

pa
re
nt

an
xi
et
y
co
nt
rib

ut
in
g
m
os
ts
ig
ni
fic
an

tly

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

ac
ce
pt
ab
le

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S713

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

D
ah

lq
ui
st
,B
us
by
,

Sl
ife

r,
Tu

ck
er
,

E
isc

he
n,

H
ill
ey
,

&
Su

lc
(2
00
2)

[3
7]

Q
ua

zi
-

ex
pe
rim

en
ta
l

de
sig

n
w
ith

th
re
e

ph
as
es

(b
as
el
in
e,

in
te
rv
en
tio

n
w
ith

pa
re
nt

co
ac
hi
ng

in
ho

w
to

us
e

di
st
ra
ct
io
n,

an
d

fo
llo

w
-u
p)

fo
r

di
st
re
ss

an
d

an
xi
et
y

C
hi
ld
re
n
(2
–8

ye
ar
s

ol
d)

w
ith

he
m
/o
nc

di
ag
no

se
s

un
de
rg
oi
ng

re
pe
at
ed

ne
ed
le

st
ic
ks

(p
or
ta

cc
es
s,

in
tr
am

us
cu
la
r

in
je
ct
io
n,

or
in
tr
av
en
ou

s
ac
ce
ss
)(
n

=
6)

Pa
re
nt

co
ac
hi
ng

di
st
ra
ct
io
n

�
C
oa

ch
in
g
pa

re
nt
si
n
th
e
us
e
of

di
st
ra
ct
io
n
w
as

an
eff

ec
tiv

e
di
st
re
ss

re
du

ct
io
n
st
ra
te
gy

fo
rc

hi
ld
re
n

un
de
rg
oi
ng

re
pe
at
ed

ne
ed
le
st
ic
ks

�
Pr
ov

id
in
g
di
st
ra
ct
io
n
pr
io
rt
o
ne
ed
le
st
ic
k,

lo
w
er
ed

ch
ild

re
n’
sa

nx
ie
ty

pe
rp

ar
en
tr
ep
or
t

�
N
ur
se
sr

at
ed

ch
ild

re
n
as

m
or
e
co
op

er
at
iv
e
w
ith

us
e

of
pa

re
nt

co
ac
hi
ng

an
d
di
st
ra
ct
io
n

�
B
en
efi
ts
of

pa
re
nt

co
ac
hi
ng

in
di
st
ra
ct
io
n
w
as

su
st
ai
ne
d
ov

er
tim

e

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,a
pp

ro
pr
ia
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
la
rg
e
lo
ss
es

to
fo
llo

w
-u
p
or

m
iss

in
g
da

ta

3

G
el
fa
nd

&
D
ah

lq
ui
st
(2
00
3)

[3
8]

O
bs
er
va
tio

na
l

st
ud

y
of

m
ot
he
r

or
nu

rs
e
us
e
of

pr
ai
se

an
d

cr
iti
ci
sm

du
rin

g
ch
em

ot
he
ra
py

tr
ea
tm

en
tf
or

ch
ild

di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(2
–1
5
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

L
P
or

IM
(n

=
14
1)

N
o
in
te
rv
en
tio

n
�

N
ur
se
sa

nd
m
ot
he
rs

us
ed

sim
ila

rr
at
es

of
cr
iti
ci
sm

(in
5%

an
d
6%

of
15
-s
ec

in
te
rv
al
s,
re
sp
ec
tiv

el
y,

du
rin

g
pr
oc
ed
ur
e)
,a

nd
th
ei
ru

se
of

cr
iti
ci
sm

w
as

co
rr
el
at
ed

�
N
ur
se
su

se
d
m
or
e
pr
ai
se

th
an

m
ot
he
rs

(in
11
%

vs
4%

of
15
-s
ec

in
te
rv
al
sd

ur
in
g
pr
oc
ed
ur
e)
,a

nd
th
ei
r

us
e
of

pr
ai
se

w
as

co
rr
el
at
ed

�
M
at
er
na

la
nd

nu
rs
e
cr
iti
ci
sm

w
er
e
as
so
ci
at
ed

w
ith

in
cr
ea
se
d
ch
ild

di
st
re
ss

be
fo
re
,d

ur
in
g,

an
d
af
te
r

pr
oc
ed
ur
e,
w
ith

bo
th

co
nt
rib

ut
in
g
un

iq
ue
ly
to

ch
ild

di
st
re
ss

�
R
el
at
io
ns
hi
ps

be
tw

ee
n
ad

ul
tc

rit
ic
ism

an
d
ch
ild

di
st
re
ss

w
er
e
pa

rt
ic
ul
ar
ly

st
ro
ng

am
on

g
hi
gh

so
ci
oe
co
no

m
ic
st
at
us

fa
m
ili
es

�
M
at
er
na

lp
ra
ise

w
as

as
so
ci
at
ed

w
ith

de
cr
ea
se
d

ch
ild

di
st
re
ss

be
fo
re

th
e
pr
oc
ed
ur
e
on

ly
;n

ur
se

pr
ai
se

w
as

no
tr
el
at
ed

to
ch
ild

di
st
re
ss

du
rin

g
an

y
ph

as
e

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

so
m
e

se
le
ct
iv
e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
nd

uc
te
d
as

pl
an

ne
d,

no
m
iss

in
g
da

ta

4

G
er
sh
on

,Z
im

an
d,

Pi
ck
er
in
g,

R
ot
hb

au
m
,&

H
od

ge
s(
20
04
)

[3
9]

R
C
T
in
cl
ud

in
g

th
re
e
gr
ou

ps
(V

R
di
st
ra
ct
io
n,

no
di
st
ra
ct
io
n

co
nt
ro
l,
no

nV
R

di
st
ra
ct
io
n)

fo
r

pa
in

an
d
an

xi
et
y

C
hi
ld
re
n
(7
–1
9
ye
ar
s

ol
d)

un
de
rg
oi
ng

po
rt
ac
ce
ss

(n
=

59
)

V
irt
ua

lr
ea
lit
y

di
st
ra
ct
io
n

�
C
hi
ld
re
n
re
ce
iv
in
g
V
R

di
st
ra
ct
io
n
ha

d
lo
w
er

ph
ys
io
lo
gi
ca
la

ro
us
al
(p
ul
se
)t
ha

n
ch
ild

re
n
in

co
nt
ro
lc
on

di
tio

n
bu

tn
ot

th
e
no

nV
R

di
st
ra
ct
io
n

gr
ou

p
�

C
hi
ld
re
n
in

bo
th

tr
ea
tm

en
tg

ro
up

sh
ad

lo
w
er

no
nv
er
ba

li
nd

ic
es

of
di
st
re
ss

(m
us
cl
e
te
ns
io
n
in

to
rs
o
an

d
le
gs
)

�
N
ur
se
sr

at
ed

ch
ild

re
n
in

th
e
V
R

di
st
ra
ct
io
n
an

d
no

nV
R

di
st
ra
ct
io
n
gr
ou

ps
as

ex
pe
rie

nc
in
g
le
ss

pa
in

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

co
rr
ec
ta

na
ly
sis
,

st
op

pe
d
ea
rly

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S714 Flowers and Birnie
SU

P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

H
ed
en
,v
on

E
ss
on

,
&

L
ju
ng

m
an

(2
00
8)

[4
0]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(a
ll

pa
tie

nt
s

su
bj
ec
te
d
to

tw
o

ne
ed
le

in
se
rt
io
ns
,

se
rv
in
g
as

th
ei
r

ow
n
co
nt
ro
l;

st
an

da
rd

ca
re

th
en

st
an

da
rd

ca
re

+
ac
tiv

e
di
st
ra
ct
io
n
or

st
an

da
rd

ca
re

th
en

st
an

da
rd

ca
re

+
pa

ss
iv
e

di
st
ra
ct
io
n)

C
hi
ld
re
n
(2
–7

ye
ar
s

ol
d)

w
ith

le
uk

em
ia
,C

N
S

tu
m
or
,o

rs
ol
id

tu
m
or

un
de
rg
oi
ng

po
rt
ac
ce
ss

(n
=

28
)

A
ct
iv
e
di
st
ra
ct
io
n

(b
lo
w
in
g
bu

bb
le
s)

Pa
ss
iv
e
di
st
ra
ct
io
n

(u
sin

g
a
he
at
ed

pi
llo

w
)

St
an

da
rd

C
ar
e

(E
M
L
A
)

�
Pa

re
nt

(b
ut

no
tn

ur
se
)r
ep
or
te
d
le
ss

fe
ar

in
bo

th
ac
tiv

e
an

d
pa

ss
iv
e
di
st
ra
ct
io
n
th
an

du
rin

g
st
an

da
rd

ca
re

on
ly

�
A
ct
iv
e
di
st
ra
ct
io
n
w
as

eff
ec
tiv

e
in

re
du

ci
ng

fe
ar

an
d
di
st
re
ss

�
Pa

ss
iv
e
di
st
ra
ct
io
n
w
as

eff
ec
tiv

e
in

re
du

ci
ng

fe
ar

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

L
io
ss
i,
W
hi
te
,&

H
at
ira

(2
00
9)

[4
1]

R
C
T
in
cl
ud

in
g

th
re
e
gr
ou

ps
(E

M
L
A
,E

M
L
A

+
hy
pn

os
is,

E
M
L
A

+
at
te
nt
io
n

co
nt
ro
l)
fo
rp

ai
n

an
d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(7
–1
6
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

ve
ni
pu

nc
tu
re

(n
=

45
)

H
yp

no
sis

(s
el
f-
hy
pn

os
is
on

ly
)

�
Se
lf
-h
yp

no
sis

+
lo
ca
la

ne
st
he
tic

(E
M
L
A
)r
ep
or
te
d

le
ss

an
tic

ip
at
or
y
an

d
ex
pe
rie

nc
ed

an
xi
et
y,
pa

in
,

an
d
ob

se
rv
ed

be
ha
vi
or
al
di
st
re
ss

as
co
m
pa

re
d
w
ith

ot
he
rg

ro
up

s.
�

Pa
re
nt
se

xp
er
ie
nc
ed

le
ss

an
xi
et
y
in

hy
pn

os
is
gr
ou

p

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

M
as
on

,J
oh

ns
on

,
&

W
oo

lle
y

(1
99
9)

[4
2]

R
ep
ea
te
d
m
ea
su
re
s

de
sig

n
ra
nd

om
iz
at
io
n

of
gr
ou

p
or
de
r

(c
on

tr
ol
,v

id
eo
,

an
d
st
or
y)

fo
r

di
st
re
ss

du
rin

g
an

d
af
te
r

pr
oc
ed
ur
e

C
hi
ld
re
n
(2
–6

ye
ar
s

ol
d)

un
de
rg
oi
ng

po
rt
ac
ce
ss

or
br
ov

ia
c
dr
es
sin

g
ch
an

ge
(n

=
8)

D
ist
ra
ct
io
n

�
C
hi
ld
re
n
w
er
e
ob

se
rv
ed

to
ha
ve

th
e
le
as
ta

m
ou

nt
of

di
st
re
ss

in
th
e
in
te
ra
ct
iv
e
pa

re
nt
-le

d
di
st
ra
ct
io
n

ta
sk

(s
to
ry
)

�
T
he

pa
ss
iv
e
di
st
ra
ct
io
n
ta
sk

(v
ie
w
in
g
vi
de
o)

w
as

le
ss

di
st
re
ss
in
g
th
an

th
e
co
nt
ro
lc
on

di
tio

n
as

ra
te
d

by
tw

o
ob

se
rv
er
s

�
O
bs
er
ve
rs

ra
te
d
sig

ni
fic
an

tly
le
ss

di
st
re
ss

af
te
rt
he

pr
oc
ed
ur
e
fo
rc

hi
ld
re
n
w
ith

in
te
ra
ct
iv
e,
pa

re
nt
-le

d
di
st
ra
ct
io
n

Sm
al
ls
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,a
pp

ro
pr
ia
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

3

N
ils
so
n,

F
in
ns
tr
om

,
K
ok

in
sk
y,
&

E
ns
ka

r(
20
09
)

[4
3]

N
on

-r
an

do
m
iz
ed

be
tw

ee
n
gr
ou

ps
co
m
pa

ris
on

(v
irt
ua

lr
ea
lit
y
or

co
nt
ro
l)
fo
rp

ai
n

an
d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(5
–1
8
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

ve
no

us
pu

nc
tu
re
s

or
su
bc
ut
an

eo
us

ve
no

us
po

rt
ac
ce
ss

(n
=

42
)

V
irt
ua

lr
ea
lit
y

(n
on

-im
m
er
siv

e)

�
N
o
sig

ni
fic
an

tb
en
efi
to

f
tr
ea
tm

en
tf
or

se
lf
-r
ep
or
te
d
di
st
re
ss

or
pa

in
;n

o
sig

ni
fic
an

tg
ro
up

di
ffe

re
nc
es

fo
rh

ea
rt
ra
te

pr
io
rt
o
or

du
rin

g
th
e

pr
oc
ed
ur
e.

�
Tr
ea
tm

en
tg

ro
up

m
ai
nt
ai
ne
d
ba

se
lin

e
le
ve
ls
of

ob
se
rv
ed

be
ha
vi
or
al
di
st
re
ss

du
rin

g
pr
oc
ed
ur
e,

w
he
re
as

in
cr
ea
se
d
sig

ni
fic
an

tly
in

co
nt
ro
lg

ro
up

.
�

15
/2
1
(7
1%

)o
f
ch
ild

re
n
in

tr
ea
tm

en
tg

ro
up

ss
ai
d

th
ey

w
ou

ld
ch
oo

se
V
R

fo
rf
ut
ur
e
ne
ed
le

pr
oc
ed
ur
es
;c
hi
ld
re
n
no

te
d
ch
al
le
ng

es
us
in
g
th
e

eq
ui
pm

en
t,
al
th
ou

gh
th
ey

re
po

rt
ed

en
jo
yi
ng

it
an

d
fo
un

d
it
di
d
di
st
ra
ct

th
em

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,a
cc
ep
ta
bl
e

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

m
in
or

m
iss

in
g

da
ta

3

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S715

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

Pe
nn

er
,C

lin
e,

A
lb
re
ch
t,

H
ar
pe
r,

Pe
te
rs
on

,T
au

b,
&

R
uc
kd

es
ch
el

(2
00
8)

[4
4]

O
bs
er
va
tio

na
l

st
ud

y
of

pa
re
nt

co
m
m
un

ic
at
io
n

pr
io
rt
o,

du
rin

g,
an

d
fo
llo

w
in
g

pr
oc
ed
ur
e
fo
r

pa
in

an
d
di
st
re
ss

C
hi
ld
re
n
(3
–1
2
ye
ar
s

ol
d)

w
ith

ca
nc
er

un
de
rg
oi
ng

po
rt

ac
ce
ss

or
L
P

(n
=

41
)

N
o
in
te
rv
en
tio

n
�

Pa
re
nt
’s
em

pa
th
et
ic
re
sp
on

se
sj
us
tp

rio
rt
o

pr
oc
ed
ur
e
w
er
e
re
la
te
d
to

in
cr
ea
se
d
pa

in
an

d
di
st
re
ss

�
Pa

re
nt
sw

ith
hi
gh

em
pa

th
et
ic
co
nc
er
n
fo
rc

hi
ld
re
n

w
as

ne
ga
tiv

el
y
as
so
ci
at
ed

w
ith

su
bs
eq
ue
nt

pa
in
/d
ist
re
ss

�
C
hi
ld
re
n
of

pa
re
nt
sw

ho
w
er
e
su
pp

or
tiv

e
ac
ro
ss

pr
oc
ed
ur
al
ph

as
es

ha
d
lo
w
er

ra
tin

gs
of

pa
in

an
d

di
st
re
ss

by
bo

th
ch
ild

-a
nd

nu
rs
e-
re
po

rt

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

no
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
nd

uc
te
d
as

pl
an

ne
d,

no
m
iss

in
g
da

ta

4

Pe
te
rs
on

,C
lin

e,
Fo

st
er
,P

en
ne
r,

Pa
rr
ot
t,
K
el
le
r,

N
au

gh
to
n,

Ta
ub

,
R
uc
kd

es
ch
el
,&

A
lb
re
ch
t(
20
07
)

[4
5]

O
bs
er
va
tio

na
l

st
ud

y
of

pa
re
nt

di
st
an

ce
an

d
to
uc
h
be
ha
vi
or

fo
rp

ai
n
an

d
di
st
re
ss

C
hi
ld
re
n
(3
–1
2
ye
ar
s

ol
d)

w
ith

ca
nc
er

po
rt
ac
ce
ss

or
L
P

(n
=

29
)

N
o
in
te
rv
en
tio

n
�

T
he
re

w
as

a
sig

ni
fic
an

tr
el
at
io
ns
hi
p
be
tw

ee
n
pa

re
nt

pr
ox

im
ity

an
d
nu

rs
e-
re
po

rt
ed

di
st
re
ss

ra
tin

gs
du

rin
g
th
e
pr
oc
ed
ur
e

�
In
cr
ea
se
d
su
pp

or
tiv

e
to
uc
h
w
as

sig
ni
fic
an

tly
re
la
te
d
to

de
cr
ea
se
d
ch
ild

pa
in
,o

bs
er
ve
r-
ra
te
d

di
st
re
ss
,n

ur
se
-r
ep
or
te
d
pa

in
an

d
di
st
re
ss

as
w
el
la

s
pa

re
nt
-r
ep
or
te
d
di
st
re
ss

du
rin

g
th
e
pr
oc
ed
ur
e

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

no
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
nd

uc
te
d
as

pl
an

ne
d,

no
m
iss

in
g
da

ta

4

Pr
in
gl
e,
H
ill
ey
,

G
el
fa
nd

,
D
ah

lq
ui
st
,

Sw
itk

in
,D

iv
er
,

Su
lc
,&

E
sk
en
az
i

(2
00
1)

[4
6]

Q
ua

zi
-

ex
pe
rim

en
ta
l

m
ul
ti-
ba

se
lin

e
ac
ro
ss

su
bj
ec
ts

de
sig

n
w
ith

th
re
e

ph
as
es

(b
as
el
in
e,

in
te
rv
en
tio

n
in
cl
ud

ed
tw

o
co
m
po

ne
nt
s-

pa
re
nt

tr
ai
ni
ng

in
co
ac
hi
ng

an
d

di
st
ra
ct
io
n,

an
d

fo
llo

w
-u
p)

fo
r

di
st
re
ss

an
d

an
xi
et
y

C
hi
ld
re
n
(3
–7

ye
ar
s

ol
d)

w
ith

he
m
/o
nc

di
ag
no

se
s

un
de
rg
oi
ng

ne
ed
le

st
ic
ks

(n
=

8)

Pa
re
nt

tr
ai
ni
ng

in
co
ac
hi
ng

an
d

di
st
ra
ct
io
n

�
A
ct
iv
e
di
st
ra
ct
io
n
an

d
pa

re
nt

co
ac
hi
ng

ca
n

eff
ec
tiv

el
y
re
du

ce
ch
ild

di
st
re
ss

du
rin

g
in
va
siv

e
m
ed
ic
al
pr
oc
ed
ur
es

�
In
co
ns
ist
en
cy

in
nu

rs
e
an

d
pa

re
nt

co
ac
h
re
po

rt
of

di
st
re
ss

�
R
ed
uc
tio

ns
in

di
st
re
ss

w
er
e
m
ai
nt
ai
ne
d
ov

er
tim

e
�

Va
ria

bi
lit
y
in

th
e
m
ag
ni
tu
de

of
di
st
re
ss

re
du

ct
io
n

re
la
te
d
to

pa
re
nt

in
ve
st
m
en
ti
n
co
ac
hi
ng

Sm
al
ls
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,d
at
a
co
lle
ct
io
n

ap
pr
op

ria
te

to
st
ud

y
m
et
ho

d,
se
le
ct
iv
e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
iss

ue
sw

ith
fo
llo

w
-u
p
or

m
iss

in
g
da

ta

3

Sm
ith

,B
ar
ab

as
z,
&

B
ar
ab

as
z
(1
99
6)

[4
7]

R
ep
ea
te
d
m
ea
su
re
s

sin
gl
e
gr
ou

p
st
ud

y
as
se
ss
in
g

di
st
ra
ct
io
n
an

d
hy
pn

os
is
fo
r

pa
in
,a

nx
ie
ty
,

an
d
di
st
re
ss

C
hi
ld
re
n
(3
–8

ye
ar
s

ol
d)

w
ith

he
m
/o
nc

di
ag
no

se
s

un
de
rg
oi
ng

re
pe
at
ed

ve
ni
pu

nc
tu
re

or
in
fu
sa
po

rt
ac
ce
ss

(n
=

27
)

D
ist
ra
ct
io
n
an

d
hy
pn

os
is
(b
al
an

ce
d

tr
ea
tm

en
ts
eq
ue
nc
es
)

�
O
nl
y
ch
ild

re
n
w
ith

hi
gh

hy
pn

ot
iz
ab

ili
ty

ha
d

re
du

ce
d
ch
ild

se
lf
-r
ep
or
te
d
pa

in
an

d
an

xi
et
y,

pa
re
nt
-r
at
ed

pa
in
,a

nd
ob

se
rv
er

an
xi
et
y
an

d
di
st
re
ss

fr
om

hy
pn

os
is
in
te
rv
en
tio

n
�

C
hi
ld
re
n
w
ith

lo
w
hy
pn

ot
iz
ab

ili
ty

in
th
e
di
st
ra
ct
io
n

co
nd

iti
on

ha
d
sig

ni
fic
an

tly
lo
w
er

ob
se
rv
er
-r
at
ed

an
xi
et
y
on

ly

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ad
eq
ua

te
an

al
ys
is,

st
ud

y
ge
ne
ra
lly

co
m
pl
et
ed

as
pl
an

ne
d,

so
m
e

m
iss

in
g
da

ta
du

e
to

de
at
h

of
pa

rt
ic
ip
an

ts

4

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S716 Flowers and Birnie

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

Sp
ag
ru
d,

vo
n

B
ae
ye
r,
A
li,

M
po

fu
,F

en
ne
ll,

Fr
ie
se
n,

&
M
itc

he
ll
(2
00
8)

[4
8]

O
bs
er
va
tio

na
l

st
ud

y
of

pa
re
nt

or
nu

rs
e

co
m
m
un

ic
at
io
n

du
rin

g
ve
no

us
ac
ce
ss

fo
rp

ai
n

an
d
di
st
re
ss

C
hi
ld
re
n
(3
–1
8
ye
ar
s

ol
d)

w
ith

ca
nc
er

un
de
rg
oi
ng

bl
oo

d
w
or
k
(n

=
55
)

N
o
In
te
rv
en
tio

n
�

A
du

lt
co
pi
ng

-p
ro
m
ot
in
g
be
ha
vi
or
s(
i.e
.,

di
st
ra
ct
io
n,

hu
m
or
,a

nd
no

np
ro
ce
du

ra
-r
el
at
ed

ta
lk
)

fa
ci
lit
at
e
ch
ild

co
pi
ng

�
A
du

lt
di
st
re
ss
-p
ro
m
ot
in
g
be
ha
vi
or
s(
i.e
.,

re
as
su
ra
nc
e,
em

pa
th
y,
cr
iti
ci
sm

,a
nd

gi
vi
ng

co
nt
ro
l

to
th
e
ch
ild

)i
nc
re
as
e
ch
ild

di
st
re
ss

�
C
hi
ld

di
st
re
ss

is
ty
pi
ca
lly

an
an

te
ce
de
nt

to
ad

ul
t

di
st
re
ss

pr
om

ot
in
g

�
A
du

lt
di
st
re
ss
-p
ro
m
ot
in
g
be
ha
vi
or
st
en
d
to

be
a

re
sp
on

se
to

ch
ild

di
st
re
ss

ra
th
er

th
an

in
iti
at
ed

by
th
e
ad

ul
t

�
A
du

lt
di
st
re
ss
-p
ro
m
ot
in
g
ve
rb
al
iz
at
io
ns

w
er
e

po
sit
iv
el
y
co
rr
el
at
ed

w
ith

pa
re
nt

an
d
ch
ild

ex
pe
ct
ed

an
d
ac
tu
al
pa

in
as

w
el
la

sn
ur
se

ob
se
rv
at
io
ns

of
pa

in
�

C
hi
ld

di
st
re
ss

w
as

po
sit
iv
el
y
co
rr
el
at
ed

w
ith

ex
pe
ct
ed

an
d
ac
tu
al
pa

in
ra
tin

gs
by

ch
ild

Su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le,

no
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
nd

uc
te
d
as

pl
an

ne
d,

no
m
iss

in
g
da

ta

4

W
el
ls
(1
99
8)

[4
9]

R
an

do
m
ly

as
sig

ne
d
w
ith

in
gr
ou

ps
co
m
pa

ris
on

of
no

do
g,

st
uff

ed
do

g,
an

d
liv

e
do

g
gr
ou

ps
fo
rp

ai
n,

an
xi
et
y,
di
st
re
ss
,

an
d

ph
ys
io
lo
gi
ca
l

ar
ou

sa
l

C
hi
ld
re
n
4–
12

ye
ar
s

ol
d)

w
ith

ca
nc
er

un
de
rg
oi
ng

po
rt

ac
ce
ss

(n
=

8)

D
ist
ra
ct
io
n

�
D
ur
in
g
th
e
liv

e
do

g
co
nd

iti
on

,c
hi
ld
re
n
ha

d
lo
w
er

se
lf
-r
ep
or
te
d
pa

in
,l
ow

er
ob

se
rv
er
-r
at
ed

pa
in
,a

nd
de
cr
ea
se
d
ra
tin

g
of

an
xi
et
y
by

pa
re
nt

–r
ep
or
t

�
N
o
sig

ni
fic
an

td
iff
er
en
ce
sw

er
e
fo
un

d
fo
r

ph
ys
io
lo
gi
ca
lv

ar
ia
bl
es

be
tw

ee
n
co
nd

iti
on

s

Sm
al
ls
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

W
in
di
ch
-

B
ie
er
m
ei
er
,

Sj
ob

er
g,

D
al
e,

E
sh
el
m
an

,&
G
uz
ze
tt
a
(2
00
7)

[5
0]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(s
el
f-
se
le
ct
ed

di
st
ra
ct
io
n
or

st
an

da
rd

ca
re
)

fo
rp

ai
n
an

d
fe
ar

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(5
–1
8
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

po
rt

ac
ce
ss

or
ve
ni
pu

nc
tu
re

(n
=

50
)

Se
lf
-s
el
ec
te
d

di
st
ra
ct
io
n
(i.
e.,

I-
Sp

y
bo

ok
,m

us
ic

ta
bl
e,
vi
rt
ua

lr
ea
lit
y

gl
as
se
s,
or

ha
nd

he
ld

vi
de
o
ga
m
es
)

�
N
o
sig

ni
fic
an

tb
en
efi
to

f
in
te
rv
en
tio

n
fo
rc

hi
ld
re
n’
s

se
lf
-r
ep
or
te
d
pa

in
or

fe
ar
,o

rf
or

pa
re
nt

ra
tin

gs
of

th
e
ch
ild

’s
fe
ar
.

�
C
hi
ld
re
n
in

th
e
in
te
rv
en
tio

n
gr
ou

p
ha

d
le
ss

fe
ar

an
d
di
st
re
ss

as
ra
te
d
by

a
nu

rs
e.

�
Si
gn

ifi
ca
nt
ly

m
or
e
ch
ild

re
n
an

d
pa

re
nt
si
n
th
e

in
te
rv
en
tio

n
gr
ou

p
fe
lt
th
e
pr
oc
ed
ur
e
ha

d
go

ne
be
tt
er

th
an

th
e
ch
ild

’s
la
st
on

e.
�

91
%

of
ch
ild

re
n
(a
nd

10
0%

of
pa

re
nt
s)
in

th
e

in
te
rv
en
tio

n
gr
ou

p
fe
lt
it
ha

d
he
lp
ed

an
d
w
ou

ld
us
e

it
ag
ai
n

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S717

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

W
ol
itz

ky
,F

iv
us
h,

Z
im

an
d,

H
od

ge
s,
&

R
ot
hb

au
m

(2
00
5)

[5
1]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(im

m
er
siv

e
V
R

or
co
nt
ro
l)
fo
r

pa
in

an
d
di
st
re
ss

C
hi
ld
re
n
(7
–1
4
ye
ar
s

ol
d)

w
ith

ca
nc
er

un
de
rg
oi
ng

po
rt

ac
ce
ss

(n
=

20
)

V
irt
ua

lr
ea
lit
y

di
st
ra
ct
io
n

(im
m
er
siv

e)

�
C
hi
ld
re
n
re
ce
iv
in
g
V
R

di
st
ra
ct
io
n
ha

d
sig

ni
fic
an

tly
le
ss

ob
se
rv
ed

be
ha
vi
or
al
di
st
re
ss

an
d
slo

w
er

pu
lse

;
no

sig
ni
fic
an

td
iff
er
en
ce
si
n
se
lf
-r
ep
or
te
d

pa
in
/d
ist
re
ss

or
pu

lse
af
te
rt
he

pr
oc
ed
ur
e

Sm
al
ls
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,a
pp

ro
pr
ia
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

IV
in
se
rt
io
n

B
isi
gn

an
o
&

B
us
h

(2
00
6)

[5
2]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(C

D
-R

O
M

or
st
an

da
rd

ca
re
)

fo
rp

ai
n
an

d
di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(7
–1
8
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

IV
in
se
rt
io
n
(n

=
30
)

In
te
ra
ct
iv
e
C
B
T

C
D
-R

O
M

in
cl
ud

in
g

ed
uc
at
io
n/

in
fo
rm

at
io
n,

pr
ep
ro
ce
du

ra
l

pr
ep
ar
at
io
n
(v
id
eo

m
od

el
in
g)
,b

re
at
hi
ng

ex
er
ci
se
s,
an

d
di
st
ra
ct
in
g
im

ag
er
y

�
A
lth

ou
gh

ch
ild

re
n
w
ho

re
ce
iv
ed

th
e
in
te
rv
en
tio

n
re
po

rt
ed

sig
ni
fic
an

tly
in
cr
ea
se
d
co
pi
ng

re
sp
on

se
s,

th
er
e
w
as

no
sig

ni
fic
an

tb
en
efi
tf
or

ch
ild

re
n’
s

se
lf
-r
ep
or
te
d
pa

in
or

fe
ar
,o

rf
or

ob
se
rv
ed

be
ha
vi
or
al
di
st
re
ss

�
C
hi
ld
re
n
w
ho

re
ce
iv
ed

th
e
in
te
rv
en
tio

n
re
po

rt
ed

sig
ni
fic
an

tl
ow

er
th
re
at

ap
pr
ai
sa
l,
al
th
ou

gh
th
is
w
as

no
tl
ow

er
th
an

th
e
st
an

da
rd

ca
re

gr
ou

p

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,a
pp

ro
pr
ia
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

m
iss

in
g
da

ta

2

Ty
c,
L
ei
gh

,
M
ul
he
rn
,

Sr
iv
as
ta
va
,&

B
ru
ce

(1
99
7)

[5
3]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(c
og

ni
tiv

e-
be
ha
vi
or
al

th
er
ap

y
(C

B
T
)

or
st
an

da
rd

ca
re
)

fo
rd

ist
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(6
–1
8
ye
ar
so

ld
)

w
ith

ce
nt
ra
l

ne
rv
ou

ss
ys
te
m

ca
nc
er

un
de
rg
oi
ng

IV
in
se
rt
io
n
pr
io
r

to
M
R
I(
n

=
55
)

C
B
T
in
cl
ud

in
g
fil
m
ed

m
od

el
in
g,

br
ea
th
in
g

ex
er
ci
se
s,
em

ot
iv
e

im
ag
er
y,
be
ha
vi
or
al

re
he
ar
sa
l,
an

d
po

sit
iv
e
in
ce
nt
iv
e

�
N
o
sig

ni
fic
an

td
iff
er
en
ce
sb

et
w
ee
n
gr
ou

ps
on

ch
ild

di
st
re
ss

(s
el
f/
pa

re
nt
/n
ur
se
-r
ep
or
to

ro
bs
er
ve
d

be
ha
vi
or
al
)p

os
t-
IV

or
po

st
-M

R
I

�
40
%

of
ch
ild

re
n
in

C
B
T
gr
ou

p
re
po

rt
ed

st
ra
te
gi
es

w
er
e
“a

lit
tle

”
to

“s
om

ew
ha

t”
he
lp
fu
l,
60
%

re
po

rt
ed

st
ra
te
gi
es

w
er
e
“p

re
tt
y
m
uc
h”

to
“v
er
y

m
uc
h”

he
lp
fu
l

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

R
ad
ia
tio

n
T
re
at
m
en
t

B
ar
ry
,

O
’C
al
la
gh

an
,

W
he
el
er
,&

G
ro
ck
e
(2
01
0)

[5
4]

M
ix
ed

m
et
ho

ds
st
ud

ie
si
nc
lu
di
ng

R
C
T
w
ith

tw
o

gr
ou

ps
(m

us
ic

th
er
ap

y
or

st
an

da
rd

ca
re
)

an
d
qu

al
ita

tiv
e

fe
ed
ba

ck
fo
r

co
pi
ng

an
d

di
st
re
ss

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s(
ag
ed

6–
13

ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

in
iti
al

ra
di
at
io
n
th
er
ap

y
(n

=
11
)

M
us
ic
th
er
ap

y
(c
hi
ld
-c
re
at
ed

C
D

pr
io
rt
o
tr
ea
tm

en
t;

pl
ay
ed

du
rin

g
tr
ea
tm

en
ts
es
sio

n)

�
N
o
sig

ni
fic
an

td
iff
er
en
ce
si
n
ch
ild

di
st
re
ss

be
tw

ee
n

in
te
rv
en
tio

n
an

d
st
an

da
rd

ca
re

gr
ou

ps
;p

ar
en
ts

te
nd

ed
to

ra
te

ch
ild

di
st
re
ss

as
hi
gh

er
th
an

th
e

ch
ild

’s
se
lf
-r
ep
or
t,
w
he
re
as

tr
ea
tm

en
ts
ta
ff
te
nd

ed
to

ra
te

ch
ild

di
st
re
ss

as
lo
w
er

th
an

th
e
ch
ild

�
Si
gn

ifi
ca
nt
ly

m
or
e
ch
ild

re
n
in

th
e
in
te
rv
en
tio

n
gr
ou

p
us
ed

di
st
ra
ct
io
n
an

d
w
ish

fu
lt
hi
nk

in
g
to

co
pe
,a

nd
sig

ni
fic
an

tly
le
ss

so
ci
al
w
ith

dr
aw

al
�

C
hi
ld
re
n,

pa
re
nt
s,
an

d
tr
ea
tm

en
ts
ta
ff
fo
un

d
in
te
rv
en
tio

n
pr
ov

id
ed

fu
n
di
st
ra
ct
io
n
an

d
re
du

ce
d

di
st
re
ss

by
as
sis

tin
g
co
pi
ng

du
rin

g
tr
ea
tm

en
t;
it

al
so

fa
ci
lit
at
ed

ps
yc
ho

so
ci
al
su
pp

or
ts
fo
rc

hi
ld
re
n

an
d
fa
m
ili
es

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

so
m
e
m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S718 Flowers and Birnie
SU

P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

K
lo
sk
y,
Ty

c,
Sr
iv
as
ta
va
,T

on
g,

K
ro
ne
nb

er
g,

B
oo

ke
r,
de

A
rm

en
di
,&

M
er
ch
an

t(
20
04
)

[5
5]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(in

te
ra
ct
iv
e

in
te
rv
en
tio

n
gr
ou

p
or

m
od

ifi
ed

co
nt
ro
l

gr
ou

p)
fo
r

di
st
re
ss

C
hi
ld
re
n
(a
ge
d

2–
7
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

ra
di
at
io
n
th
er
ap

y
(n

=
79
)

C
og

ni
tiv

e-
be
ha
vi
or
al

in
te
rv
en
tio

n
in
cl
ud

in
g
in
te
ra
ct
iv
e

an
im

at
ro
ni
c
pl
us
h

B
ar
ne
y
ch
ar
ac
te
r,

ed
uc
at
io
na

lv
id
eo

w
ith

fil
m
ed

m
od

el
in
g,

an
d

pa
ss
iv
e
au

di
to
ry

di
st
ra
ct
io
n

M
od

ifi
ed

co
nt
ro
l

gr
ou

p
re
ce
iv
ed

ex
po

su
re

to
ca
rt
oo

n
vi
de
o,

no
ni
nt
er
ac
tiv

e
ch
ild

re
n’
sc

on
tr
ol

ch
ar
ac
te
r,
an

d
st
or
ie
s

�
N
o
sig

ni
fic
an

td
iff
er
en
ce
sn

ot
ed

be
tw

ee
n

in
te
rv
en
tio

n
an

d
co
nt
ro
li
n
us
e
of

se
da

tio
n
(6
1%

vs
.6

3%
),
or

le
ve
lo

f
ob

se
rv
ed

ch
ild

di
st
re
ss

�
C
hi
ld
re
n
in

in
te
rv
en
tio

n
gr
ou

p
ha

d
lo
w
er

he
ar
t

ra
te
sa

tb
as
el
in
e
an

d
ac
ro
ss

th
e
en
tir
e
tr
ea
tm

en
t

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

co
rr
ec
ta

na
ly
sis
,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

K
lo
sk
y,

G
ar
ce
s-
W
eb
b,

B
us
ce
m
i,

Sc
hu

m
,T

yc
,&

M
er
ch
an

t(
20
07
)

[5
6]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(in

te
ra
ct
iv
e-

ed
uc
at
io
na

l
in
te
rv
en
tio

n
or

co
nt
ro
l)
fo
r

pa
re
nt
al
an

xi
et
y

an
d
di
st
re
ss

4

Pa
re
nt
so

f
ch
ild

re
n

(a
ge
d
2–
7
ye
ar
s

ol
d)

w
ith

ca
nc
er

un
de
rg
oi
ng

ra
di
at
io
n
th
er
ap

y
(n

=
79
)

C
og

ni
tiv

e-
be
ha
vi
or
al

in
te
rv
en
tio

n
in
cl
ud

in
g
in
te
ra
ct
iv
e

an
im

at
ro
ni
c
pl
us
h

B
ar
ne
y
ch
ar
ac
te
r,

ed
uc
at
io
na

lv
id
eo

w
ith

fil
m
ed

m
od

el
in
g,

an
d

pa
ss
iv
e
au

di
to
ry

di
st
ra
ct
io
n

M
od

ifi
ed

co
nt
ro
l

gr
ou

p
re
ce
iv
ed

ex
po

su
re

to
ca
rt
oo

n
vi
de
o,

no
ni
nt
er
ac
tiv

e
ch
ild

re
n’
sc

on
tr
ol

ch
ar
ac
te
r,
an

d
st
or
ie
s

�
Pa

re
nt
so

f
ch
ild

re
n
in

th
e
in
te
rv
en
tio

n
gr
ou

p
ex
pe
rie

nc
ed

sig
ni
fic
an

tr
ed
uc
tio

ns
in

tr
ai
ta

nx
ie
ty

fr
om

in
iti
al
sim

ul
at
io
n
to

la
st
da

y
of

ra
di
at
io
n

th
er
ap

y
�

Pa
re
nt
so

f
ch
ild

re
n
in

th
e
in
te
rv
en
tio

n
gr
ou

p
ra
te
d

th
e
B
ar
ne
y
ch
ar
ac
te
ra

ss
ig
ni
fic
an

tly
m
or
e
eff

ec
tiv

e
fo
rr

ed
uc
in
g
ch
ild

di
st
re
ss
,a

nd
ha

d
m
or
e
po

sit
iv
e

ov
er
al
lf
ee
lin

gs
ab

ou
tt
he

in
te
rv
en
tio

n

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

co
rr
ec
ta

na
ly
sis
,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

Sl
ife

r(
19
96
)[
57
]

Si
ng

le
gr
ou

p
st
ud

y
of

in
te
rv
en
tio

n
fo
rr

ed
uc
in
g

ne
ed

fo
rs

ed
at
io
n

du
rin

g
ra
di
at
io
n

tr
ea
tm

en
t

C
hi
ld
re
n

(2
.5
–7

ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

ra
di
at
io
n

tr
ea
tm

en
t(
n

=
11
)

B
eh
av
io
ra
lt
ra
in
in
g

pr
og

ra
m

pr
io
rt
o

pr
oc
ed
ur
e,
an

d
m
ov

ie
du

rin
g

pr
oc
ed
ur
e

�
9/
11

ch
ild

re
n
un

de
rw

en
ta

ll
ra
di
at
io
n
pl
an

ni
ng

an
d

tr
ea
tm

en
ts
es
sio

ns
su
cc
es
sf
ul
ly

w
ith

ou
ts
ed
at
io
n

�
O
ve
ra
ll
su
cc
es
sr

at
e
of

ch
ild

re
n
sh
ow

in
g
sig

ni
fic
an

t
re
du

ci
ng

fo
rn

ee
d
of

se
da

tio
n
w
as

90
.9
%
.

�
M
ea
n
of

2.
3
in
te
rv
en
tio

n
se
ss
io
ns

re
qu

ire
d;

8/
11

ch
ild

re
n
re
qu

ire
d
on

ly
on

e
se
ss
io
ns
;p

sy
ch
ol
og

ist
pr
es
en
td

ur
in
g
av
er
ag
e
of

3.
0
of

ch
ild

re
n’
s

ap
po

in
tm

en
ts
in

ra
di
ol
og

y

Sm
al
ls
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ad
eq
ua

te
an

al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

4

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S719
SU

P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

W
ill
is
&

B
ar
ry

(2
01
0)

[5
8]

C
as
e
Se
rie

s
in
cl
ud

in
g
th
re
e

se
lf
-s
el
ec
te
d

gr
ou

ps
(c
lo
se
d

ci
rc
ui
tt
el
ev
isi
on

,
D
V
D
,o

r
m
ic
ro
ph

on
e)

to
re
du

ce
ne
ed

fo
r

se
da

tio
n
du

rin
g

ra
di
at
io
n

tr
ea
tm

en
t

C
hi
ld
re
n
(2
–6

ye
ar
s

ol
d)

w
ith

ca
nc
er

un
de
rg
oi
ng

ra
di
at
io
n

tr
ea
tm

en
t(
n

=
37
)

A
ud

io
vi
su
al

–
cl
os
ed

ci
rc
ui
t

te
le
vi
sio

n
al
lo
w
in
g

pa
tie

nt
to

se
e
an

d
he
ar

ca
re
gi
ve
r

–
w
at
ch

D
V
D

–
m
ic
ro
ph

on
e

al
lo
w
in
g
pa

tie
nt

to
he
ar

ca
re
gi
ve
r

�
92
%

of
pa

tie
nt
sw

er
e
ab
le
to

re
ce
iv
e
ra
di
at
io
n

w
ith

ou
tg

en
er
al
an

es
th
es
ia

�
N
o
cl
ea
rd

iff
er
en
ce
sb

et
w
ee
n
ty
pe

of
au

di
ov

isu
al

in
te
rv
en
tio

n
se
le
ct
ed

�
Pa

re
nt
sr

ep
or
te
d
in
cr
ea
se
d
co
nfi

de
nc
e
an

d
en
ha

nc
ed

se
ns
e
of

co
nt
ro
li
n
ch
ild

re
n
fo
llo

w
in
g

au
di
ov

isu
al
in
te
rv
en
tio

n

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

la
ck

of
an

al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

4

C
he
m
ot
he
ra
py

D
ah

lq
ui
st
,P

en
dl
ey
,

L
an

dt
hr
ip
,

Jo
ne
s,
&

St
eu
be
r

(2
00
2)

[5
9]

A
re
pe
at
ed

m
ea
su
re
sR

C
T

in
cl
ud

in
g
tw

o
gr
ou

ps
(d
ist
ra
ct
io
n
or

w
ai
t-
lis
tc

on
tr
ol
)

fo
rd

ist
re
ss

C
hi
ld
re
n
(2
–5

ye
ar
s

ol
d)

w
ith

le
uk

em
ia

or
so
lid

tu
m
or
s

un
de
rg
oi
ng

six
ch
em

ot
he
ra
py

in
je
ct
io
ns

ov
er

up
to

8
w
ee
ks

(n
=

29
)

(in
tr
am

us
cu
la
r

in
je
ct
io
ns

or
po

rt
ac
ce
ss
)

D
ist
ra
ct
io
n
(in

te
ra
ct
iv
e

el
ec
tr
on

ic
to
y)

�
C
hi
ld

di
st
re
ss

(b
eh
av
io
ra
lc
od

in
g
an

d
ra
te
d
by

pa
re
nt
s/
nu

rs
es
)w

as
sig

ni
fic
an

tly
lo
w
er

w
ith

di
st
ra
ct
io
n

�
T
hi
sr

ed
uc
ed

di
st
re
ss

du
rin

g
di
st
ra
ct
io
n
w
as

m
ai
nt
ai
ne
d
ov

er
se
ve
ra
lw

ee
ks

w
ith

re
pe
at
ed

pr
oc
ed
ur
es
,w

ith
an

ad
di
tio

na
ld

ec
lin

e
in

an
tic

ip
at
or
y
di
st
re
ss

ov
er

tim
e

�
74
%

of
ch
ild

re
n
sa
w
cl
in
ic
al
ly

sig
ni
fic
an

tr
ed
uc
in
g

in
an

tic
ip
at
or
y
di
st
re
ss
,5

9%
in

pr
oc
ed
ur
al
di
st
re
ss
,

an
d
62
%

in
re
co
ve
ry

di
st
re
ss

(fo
llo

w
in
g
pr
oc
ed
ur
e)

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

Po
ur
m
ov
ah

ed
,

D
eh
gh

an
i,
&

Sh
er
af
at

(2
01
3)

[6
0]

R
C
T
in
cl
ud

in
g
tw

o
gr
ou

ps
(r
eg
ul
ar

br
ea
th
in
g
gr
ou

p
or

co
nt
ro
l)
fo
r

pa
in

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(6
–1
5
ye
ar
so

ld
)

w
ith

le
uk

em
ia

un
de
rg
oi
ng

an
in
tr
at
he
ca
l

in
je
ct
io
n

(n
=

10
0)

H
ey
-H

u
br
ea
th
in
g

te
ch
ni
qu

e
(t
he

ch
ild

fir
st
ta
ke
sa

de
ep

br
ea
th

an
d
ex
ha

le
s

w
hi
le
w
hi
sp
er
in
g

‘h
ey
’,
th
en

in
ha

le
s

de
ep
ly

ag
ai
n
an

d
ex
ha

le
sw

hi
sp
er
in
g

‘h
u’
)

�
C
hi
ld
re
n
in

th
e
‘H

ey
-H

u’
br
ea
th
in
g
gr
ou

p
re
po

rt
ed

sig
ni
fic
an

tly
le
ss

pa
in

th
an

co
nt
ro
lg

ro
up

,
pa

rt
ic
ul
ar
ly

am
on

g
ch
ild

re
n

>
10

ye
ar
so

ld

Su
ffi
ci
en
ts
am

pl
e
siz

e,
so
m
e

bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

in
co
rr
ec
t

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

so
m
e
m
iss

in
g
da

ta

2

Sc
hn

ei
de
r&

W
or
km

an
(1
99
9)

[6
1]

In
te
rr
up

te
d
tim

e
se
rie

sd
es
ig
n

w
ith

re
m
ov

ed
tr
ea
tm

en
tt
o

as
se
ss

in
te
rv
en
tio

n
fo
r

sy
m
pt
om

di
st
re
ss

an
d

an
xi
et
y

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s(
ag
ed

10
–1
7
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

in
tr
av
en
ou

s
ch
em

ot
he
ra
py

(n
=

11
)

V
irt
ua

lr
ea
lit
y

�
T
he
re

w
as

no
di
ffe

re
nc
e
in

ch
ild

re
n’
sa

nx
ie
ty

fo
r

ch
em

ot
he
ra
py

w
ith

or
w
ith

ou
tv

irt
ua

lr
ea
lit
y

in
te
rv
en
tio

n
�

Si
gn

ifi
ca
nt
ly

lo
w
er

sy
m
pt
om

di
st
re
ss

w
as

re
po

rt
ed

fo
llo

w
in
g
ch
em

ot
he
ra
py

w
ith

vi
rt
ua

lr
ea
lit
y

in
te
rv
en
tio

n,
al
th
ou

gh
th
is
w
as

no
tm

ai
nt
ai
ne
d
in

th
e
48

ho
ur
sp

os
t-
ch
em

ot
he
ra
py

tr
ea
tm

en
t

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le
to

st
ud

y
m
et
ho

d,
no

se
le
ct
iv
e

re
po

rt
in
g,

co
rr
ec
ta

na
ly
sis
,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

so
m
e
m
iss

in
g
da

ta

4

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



S720 Flowers and Birnie

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

Sc
hn

ei
de
r&

W
or
km

an
(2
00
0)

[6
2]

Si
ng

le
gr
ou

p
st
ud

y
w
ith

se
lf
-r
ep
or
t

of
fe
as
ib
ili
ty

an
d

ac
ce
pt
ab

ili
ty

of
in
te
rv
en
tio

n
du

rin
g
sin

gl
e

ch
em

ot
he
ra
py

tr
ea
tm

en
t

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(1
0–
17

ye
ar
so

ld
)

w
ith

le
uk

em
ia

or
H
od

gk
in

ly
m
ph

om
a

re
ce
iv
in
g

ou
tp
at
ie
nt

ch
em

ot
he
ra
py

(n
=

11
)

V
irt
ua

lr
ea
lit
y

�
A
ll
pa

rt
ic
ip
an

ts
en
ga
ge
d
in

th
e
vi
rt
ua

lr
ea
lit
y
fo
r

th
e
en
tir
e
tr
ea
tm

en
td

ur
at
io
n

�
A
ll
in
di
ca
te
d
th
ey

lik
ed

us
in
g
th
e
V
R

du
rin

g
tr
ea
tm

en
ta

nd
w
ou

ld
lik

e
to

us
e
in

th
e
fu
tu
re
;8

2%
sa
id

th
is
tr
ea
tm

en
tw

as
be
tt
er

th
an

pr
ev
io
us

tr
ea
tm

en
ts

�
M
os
tp

ar
tic

ip
an

ts
(8
2%

)h
ad

no
tr
ou

bl
e
us
in
g
th
e

V
R

he
ad

se
t;
45
%

in
di
ca
te
d
th
e
V
R

he
ad

se
tw

as
co
m
fo
rt
ab
le,

w
hi
le
55
%

di
sa
gr
ee
d
w
ith

27
%

in
di
ca
tin

g
it
ga
ve

th
em

a
he
ad

ac
he

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
bl
in
di
ng

no
ta

pp
lic
ab
le
to

st
ud

y
m
et
ho

d,
se
le
ct
iv
e

re
po

rt
in
g,

ap
pr
op

ria
te

an
al
ys
is,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

so
m
e
m
iss

in
g
da

ta

4

Sh
oc
ke
y,
M
en
zi
es
,

G
lic
k,

Ta
yl
or
,

B
oi
tn
ot
t,
&

R
ov

ny
ak

(2
01
3)

[6
3]

Si
ng

le
gr
ou

p
st
ud

y
us
in
g

no
nr
an

do
m
iz
ed

re
pe
at
ed

m
ea
su
re
sd

es
ig
n

to
as
se
ss

fe
as
ib
ili
ty

of
in
te
rv
en
tio

n
fo
r

fe
ar

an
d
an

xi
et
y

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s

(8
–1
4
ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

ac
tiv

e
ch
em

ot
he
ra
py

tr
ea
tm

en
t(
i.e
.,

ve
no

us
ac
ce
ss
,L

P,
or

B
M
A
)(
n

=
12
)

B
io
fe
ed
ba

ck
an

d
re
la
xa
tio

n
(4
-s
es
sio

n
w
ee
kl
y
in
te
rv
en
tio

n)

�
N
o
sig

ni
fic
an

tc
ha

ng
es

in
an

tic
ip
at
or
y
fe
ar
,b

ut
un

va
lid

at
ed

m
od

ifi
ca
tio

n
of

m
ea
su
re
m
en
tt
oo

la
nd

lo
w
le
ve
ls
of

fe
ar

re
po

rt
ed

ov
er
al
l

�
N
o
sig

ni
fic
an

tc
ha

ng
es

in
st
at
e
an

xi
et
y
or

he
ar
t

ra
te
,b

ut
do

w
nw

ar
d
tr
en
ds

re
po

rt
ed

�
So

m
e
ev
id
en
ce

of
be
ne
fit

fo
rb

io
fe
ed
ba

ck
ba

se
d
on

he
ar
tr
at
e
va
ria

bi
lit
y

In
su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,s
el
ec
tiv

e
re
po

rt
in
g,

un
cl
ea
ra

nd
in
co
rr
ec
ta

na
ly
sis
,s
tu
dy

co
m
pl
et
ed

as
pl
an

ne
d,

so
m
e

lo
ss

to
fo
llo

w
-u
p

3

St
em

C
el
lT

ra
ns
pl
an
ta
tio

n
Ph

ip
ps
,B

ar
re
ra
,

Va
nn

at
ta
,

X
io
ng

,D
oy

le,
&

A
ld
er
fe
r(
20
10
)

[6
4]

M
ul
ti-
sit
e

lo
ng

itu
di
na

l
R
C
T
in
cl
ud

in
g

th
re
e
gr
ou

ps
(c
hi
ld
-t
ar
ge
te
d

in
te
rv
en
tio

n
or

co
m
bi
ne
d
w
ith

pa
re
nt
-t
ar
ge
te
d

in
te
rv
en
tio

n
or

st
an

da
rd

ca
re
)

fo
rs

om
at
ic

di
st
re
ss

an
d

m
oo

d
di
st
ur
ba

nc
e

C
hi
ld
re
n
an

d
ad

ol
es
ce
nt
s(
ag
ed

6–
18

ye
ar
so

ld
)

w
ith

ca
nc
er

un
de
rg
oi
ng

st
em

ce
ll
bo

ne
m
ar
ro
w

tr
an

sp
la
nt
at
io
n

(n
=

17
8)

C
hi
ld
-t
ar
ge
te
d

in
te
rv
en
tio

n
(p
sy
ch
oe
du

ca
tio

n,
m
as
sa
ge
,a

nd
hu

m
or
)

C
hi
ld
-t
ar
ge
te
d

in
te
rv
en
tio

n
co
m
bi
ne
d
w
ith

pa
re
nt
-t
ar
ge
te
d

in
te
rv
en
tio

n
(p
sy
ch
oe
du

ca
tio

n,
m
as
sa
ge
/re

la
xa
tio

n,
gu

id
ed

im
ag
er
y)

St
an

da
rd

ca
re

�
Si
m
ila

rt
ra
je
ct
or
ie
si
n
ch
ild

an
d
pa

re
nt

di
st
re
ss

an
d

po
sit
iv
e
aff

ec
to

ve
rt
im

e
w
ith

no
sig

ni
fic
an

t
di
ffe

re
nc
es

be
tw

ee
n
in
te
rv
en
tio

n
gr
ou

ps
�

N
o
sig

ni
fic
an

tg
ro
up

di
ffe

re
nc
es

fo
rd

ay
si
n

ho
sp
ita

l,
tim

e
to

en
gr
af
tm

en
t,
or

us
e
of

ph
ar
m
ac
ol
og

ic
al
in
te
rv
en
tio

ns

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

co
rr
ec
ta

na
ly
sis
,

st
ud

y
m
os
tly

co
m
pl
et
ed

as
pl
an

ne
d
(s
om

e
m
iss

ed
in
te
rv
en
tio

n
se
ss
io
ns
),
no

m
iss

in
g
da

ta

2

(C
on
tin

ue
d)

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S721

SU
P
P
L
E
M
E
N
TA

L
TA

B
L
E
II
.
(C

on
tin

ue
d)

St
ud

y
D
es
ig
n

Sa
m
pl
e

Ps
yc
ho

lo
gi
ca
l

in
te
rv
en
tio

n(
s)

F
in
di
ng

s
St
ud

y
R
ig
or

L
ev
el
of

ev
id
en
ce

H
os
pi
ta
liz
at
io
n

R
ob

b,
C
la
ir,

W
at
an

ab
e,

M
on

ah
an

,
A
zz
ou

z,
St
ou

ffe
r,

E
bb

er
ts
,D

ar
sie

,
W
hi
tm

er
,

W
al
ke
r,
N
el
so
n,

H
an

so
n-

A
br
om

ei
t,
L
an

e,
&

H
an

na
n

(2
00
8)

[6
5]

M
ul
ti-
sit
e
R
C
T

in
cl
ud

in
g
th
re
e

gr
ou

ps
(a
ct
iv
e

m
us
ic

en
ga
ge
m
en
t,

m
us
ic
lis
te
ni
ng

,
or

au
di
o

st
or
yb

oo
ks
)f
or

th
re
e

co
pi
ng

-r
el
at
ed

be
ha
vi
ou

rs
(f
ac
ia
la

ffe
ct
,

ac
tiv

e
en
ga
ge
m
en
t,
an

d
in
iti
at
io
n)

du
rin

g
ho

sp
ita

liz
at
io
n

C
hi
ld
re
n
(4
–7

ye
ar
s

ol
d)

w
ith

ca
nc
er

du
rin

g
in
pa

tie
nt

ho
sp
ita

liz
at
io
n

(n
=

83
)

Si
ng

le
30

m
in
ut
e

se
ss
io
n
of

M
us
ic

lis
te
ni
ng

O
R

A
ct
iv
e

m
us
ic
en
ga
ge
m
en
t

(A
M
E
):
in
cl
ud

es
(1
)

ag
e-
ap

pr
op

ria
te

m
us
ic
-b
as
ed

ac
tiv

iti
es

to
cr
ea
te

st
ru
ct
ur
e;
(2
)

op
po

rt
un

iti
es

to
ch
oo

se
m
at
er
ia
ls
an

d
fle
xi
bi
lit
y
of

liv
e

m
us
ic
fo
r

au
to
no

m
y-
su
pp

or
t;

an
d
(3
)m

us
ic

th
er
ap

ist
gu

id
e
fo
r

re
la
te
dn

es
s

�
In

ge
ne
ra
l,
sig

ni
fic
an

tly
gr
ea
te
rc

op
in
g
be
ha
vi
or
si
n

th
e
ac
tiv

e
m
us
ic
en
ga
ge
m
en
tg

ro
up

.
�

M
or
e
sp
ec
ifi
ca
lly
,s
ig
ni
fic
an

tly
m
or
e
po

sit
iv
e
fa
ci
al

aff
ec
tw

as
ob

se
rv
ed

in
ac
tiv

e
m
us
ic
en
ga
ge
m
en
t,
as

co
m
pa

re
d
w
ith

th
e
ot
he
rg

ro
up

s,
w
ith

m
us
ic

lis
te
ni
ng

ha
vi
ng

sig
ni
fic
an

tly
m
or
e
po

sit
iv
e
aff

ec
t

th
an

th
e
au

di
o
st
or
yb

oo
k
gr
ou

p.
�

Si
gn

ifi
ca
nt
ly

m
or
e
ac
tiv

e
en
ga
ge
m
en
ti
n
th
e
ac
tiv

e
m
us
ic
en
ga
ge
m
en
tg

ro
up

,a
sc

om
pa

re
d
w
ith

th
e

ot
he
rg

ro
up

s,
w
hi
ch

w
er
e
no

td
iff
er
en
tf
ro
m

on
e

an
ot
he
r.

�
Si
gn

ifi
ca
nt
ly

m
or
e
in
iti
at
io
n
w
ith

an
ot
he
rp

er
so
n

ob
se
rv
ed

in
th
e
ac
tiv

e
m
us
ic
en
ga
ge
m
en
ta

nd
m
us
ic

lis
te
ni
ng

gr
ou

ps
as

co
m
pa

re
d
w
ith

th
e
au

di
o

st
or
yb

oo
k
gr
ou

p

Su
ffi
ci
en
ts
am

pl
e
siz

e,
la
ck

of
bl
in
di
ng

,n
o
se
le
ct
iv
e

re
po

rt
in
g,

co
rr
ec
ta

na
ly
sis
,

st
ud

y
co
m
pl
et
ed

as
pl
an

ne
d,

no
m
iss

in
g
da

ta

2

A
bb
re
vi
at
io
ns
:R

C
T

=
ra
nd

om
iz
ed

co
nt
ro
lle
d
tr
ia
l;
L
P

=
lu
m
ba

r
pu

nc
tu
re
;B

M
A

=
bo

ne
m
ar
ro
w

as
pi
ra
tio

n;
IV

=
in
tr
av
en
ou

s;
C
B
T

=
co
gn

iti
ve
-b
eh
av
io
r
th
er
ap

y;
G
A

=
ge
ne
ra
l

an
es
th
es
ia
;I
M

=
in
tr
am

us
cu
la
ri
nj
ec
tio

n
1 S
tu
dy

in
cl
ud

ed
ne
ed
le
pr
oc
ed
ur
es

in
m
ul
tip

le
pa

tie
nt

po
pu

la
tio

ns
,n

ot
ex
cl
us
iv
e
to

on
co
lo
gy
.

2 S
tu
dy

in
cl
ud

ed
co
m
pl
em

en
ta
ry

an
d
al
te
rn
at
iv
e
th
er
ap

ie
s
fo
r
pr
oc
ed
ur
al

pa
in
,q

ua
lit
y
of

lif
e,
he
al
th
,a

nd
w
el
l-b

ei
ng

.F
or

th
e
pu

rp
os
es

of
th
is
pa

pe
r,
on

ly
pr
oc
ed
ur
e-
re
la
te
d
ou

tc
om

es
w
er
e
in
cl
ud

ed
.

3 S
tu
dy

in
cl
ud

ed
no

np
ha

rm
ac
ol
og

ic
ad

ju
nc
tiv

e
th
er
ap

ie
sf
or

pr
oc
ed
ur
al
pa

in
,p

ro
ce
du

ra
ld

ist
re
ss
,p

ro
ce
du

ra
la

nx
ie
ty
,n

au
se
a/
vo

m
iti
ng

,p
ro
ce
du

ra
lf
ea
r,
an

xi
et
y
an

d
di
st
re
ss
,a

nd
de
pr
es
-

sio
n.

Fo
rt
he

pu
rp
os
es

of
th
is
pa

pe
r,
on

ly
pr
oc
ed
ur
e-
re
la
te
d
ou

tc
om

es
w
er
e
in
cl
ud

ed
.

4 S
tu
dy

in
cl
ud

ed
th
e
sa
m
e
sa
m
pl
e
of

ch
ild

re
n
as

K
lo
sk
y,
20
04
,b

ut
re
po

rt
so

n
di
ffe

re
nt

ou
tc
om

es
.

To
pi
c
C
at
eg
or
y:

U
se
d
to

so
rt
ty
pe

of
m
ed
ic
al
pr
oc
ed
ur
e
or

tr
ea
tm

en
ti
nc
lu
di
ng

:G
en
er
al
Sy

st
em

at
ic
R
ev
ie
w
s,
B
M
A
,L

P,
Ve

ni
pu

nc
tu
re
/V
en
ou

sA
cc
es
s/
Po

rt
A
cc
es
s,
IV

In
se
rt
io
n,

R
ad

ia
-

tio
n,

C
he
m
ot
he
ra
py
,S

te
m

C
el
lT

ra
ns
pl
an

ta
tio

n,
an

d
H
os
pi
ta
liz
at
io
n.

St
ud
y
R
ig
or

–
St
ud

ie
sw

er
e
ev
al
ua

te
d
ba

se
d
up

on
th
e
ty
pe

of
st
ud

y
(i.
e.,

qu
al
ita

tiv
e,
qu

an
tit
at
iv
e,
an

d
re
vi
ew

).
Q
ua
lit
at
iv
e
(s
el
ec
ta

ll
th
at

ap
pl
y)

•
re
se
ar
ch

qu
es
tio

n
cl
ea
rly

st
at
ed
;

•
qu

al
ita

tiv
e
ap

pr
oa

ch
cl
ea
rly

ju
st
ifi
ed
;

•
st
ud

y
co
nt
ex
tc

le
ar
ly

de
sc
rib

ed
;

•
ro
le
of

th
e
re
se
ar
ch
er

cl
ea
rly

de
sc
rib

ed
;

•
sa
m
pl
in
g
st
ra
te
gy

ap
pr
op

ria
te

fo
rr

es
ea
rc
h
qu

es
tio

n;
•
m
et
ho

d
of

da
ta

co
lle
ct
io
n
cl
ea
rly

de
sc
rib

ed
;

•
m
et
ho

d
of

da
ta

an
al
ys
is
cl
ea
rly

de
sc
rib

ed
;a

na
ly
sis

ap
pr
op

ria
te

fo
rr

es
ea
rc
h
qu

es
tio

n

Pediatr Blood Cancer DOI 10.1002/pbc



S722 Flowers and Birnie

Q
ua
nt
ita

tiv
e
(s
el
ec
ta

ll
th
at

ap
pl
y)

•
su
ffi
ci
en
ts
am

pl
e
siz

e;
•
bl
in
di
ng

or
da

ta
co
lle
ct
io
n
ap

pr
op

ria
te

to
st
ud

y
m
et
ho

d
•
ap

pr
op

ria
te

an
al
ys
is;

•
ev
id
en
ce

de
riv

ed
fr
om

hi
gh

qu
al
ity

ca
se

co
nt
ro
lo

rc
oh

or
ts
tu
di
es
;

•
re
po

rt
in
g
co
m
pr
eh
en
siv

e,
cl
ea
rly

de
sc
rib

ed
;

•
iss

ue
sw

ith
fo
llo

w
-u
p
or

m
iss

in
g
da

ta
cl
ea
rly

de
sc
rib

ed
R
ev
ie
w
(s
el
ec
ta

ll
th
at

ap
pl
y)

•
R
ig
ht

ty
pe
so

f
pa

pe
rs

in
cl
ud

ed
;

•
Im

po
rt
an

t,
re
le
va
nt

st
ud

ie
si
nc
lu
de
d;

•
A
pp

ro
pr
ia
te
ly

as
se
ss
ed

fo
rq

ua
lit
y
of

st
ud

ie
s;

•
R
ea
so
na

bl
e
to

co
m
bi
ne

re
su
lts

in
th
is
w
ay
;

•
Im

po
rt
an

to
ut
co
m
es

co
ns
id
er
ed

L
ev
el
s
of

ev
id
en
ce

–
E
va
lu
at
ed

fo
rt
he

ty
pe

of
st
ud

y
(e
.g
.,
R
C
T,

Q
ua

lit
at
iv
e,
et
c.
)b

ei
ng

re
vi
ew

in
g
an

d
th
e
le
ve
lo

f
ev
id
en
ce

th
at

th
e
st
ud

y
pr
od

uc
es
.I
n
th
e
la
st
co
lu
m
n,

le
ve
lo

f
ev
id
en
ce

w
as

ev
al
ua

te
d
on

a
sc
al
e
of

1–
7.

Se
e
de
sc
rip

tio
ns

be
lo
w.

1
=

Sy
st
em

at
ic
re
vi
ew

or
m
et
a-
an

al
ys
is
of

co
nt
ro
lle
d
st
ud

ie
s,
or

ev
id
en
ce
-b
as
ed

cl
in
ic
al
pr
ac
tic

e
gu

id
el
in
es
;

2
=

In
di
vi
du

al
ex
pe
rim

en
ta
ls
tu
di
es

(R
C
T
);

3
=

Q
ua

si-
ex
pe
rim

en
ta
ls
tu
di
es

(n
o
ra
nd

om
iz
ed
);

4
=

N
on

-e
xp

er
im

en
ta
ls
tu
di
es

(C
as
e-
co
nt
ro
l,
co
ho

rt
);

5
=

Sy
st
em

at
ic
re
vi
ew

so
f
de
sc
rip

tiv
e
or

qu
al
ita

tiv
e
st
ud

y;
6

=
In
di
vi
du

al
de
sc
rip

tiv
e
or

qu
al
ita

tiv
e
st
ud

y;
7

=
O
pi
ni
on

so
f
re
sp
ec
te
d
au

th
or
iti
es

an
d
ex
pe
rt
co
m
m
itt
ee
s.

Pediatr Blood Cancer DOI 10.1002/pbc



Procedural Preparation S723

REFERENCES-SUPPLEMENTARY TABLE II

1. BirnieKA,NoelM, Parker JA, Chambers CT,UmanLS,Kisely SR,McGrath PJ. Systematic review
and meta-analysis of distraction and hypnosis for needle-related pain and distress in children and
adolescents. Journal of Pediatric Psychology 2014;39(8):783–808.

2. KollerD,GoldmanRD.Distraction techniques for children undergoing procedures: a critical review
of pediatric research. Journal of Pediatric Nursing 2012;27(6):652–681.

3. Kuppenheimer WG, Brown RT. Painful procedures in pediatric cancer. A comparison of interven-
tions. Clinical Psychology Review 2002;22(5):753–786.

4. Landier W, Tse AM. Use of complementary and alternative medical interventions for the manage-
ment of procedure-related pain, anxiety, and distress in pediatric oncology: an integrative review.
Journal of Pediatric Nursing 2010;25(6):566–579.

5. Olmstead DL, Scott SD,MayanM,Koop PM, Reid K. Influences shaping nurses’ use of distraction
for children’s procedural pain. Journal for Specialists in Pediatric Nursing : JSPN 2014;19(2):162–
171.

6. Poder TG, Lemieux R. How effective are spiritual care and body manipulation therapies in pediatric
oncology?A systematic review of the literature.Global Journal of Health Science 2014;6(2):112–127.

7. Rheingans JI. A systematic review of nonpharmacologic adjunctive therapies for symptom man-
agement in children with cancer. Journal of Pediatric Oncology Nursing : Official Journal of the
Association of Pediatric Oncology Nurses 2007;24(2):81–94.

8. Richardson J, Smith JE, McCall G, Pilkington K. Hypnosis for procedure-related pain and distress
in pediatric cancer patients: a systematic review of effectiveness andmethodology related to hypnosis
interventions. Journal of Pain and Symptom Management 2006;31(1):70–84.

9. Robb SL, Burns DS, Stegenga KA, Haut PR, Monahan PO, Meza J, Stump TE, Cherven BO,
Docherty SL, Hendricks-Ferguson VL, Kintner EK, Haight AE, Wall DA, Haase JE. Randomized
clinical trial of therapeutic music video intervention for resilience outcomes in adolescents/young
adults undergoing hematopoietic stem cell transplant: a report from theChildren’s OncologyGroup.
Cancer 2014;120(6):909–917.

10. Thrane S. Effectiveness of integrative modalities for pain and anxiety in children and adolescents
with cancer: a systematic review. Journal of Pediatric Oncology Nursing : Official Journal of the
Association of Pediatric Oncology Nurses 2013;30(6):320–332.

11. Uman LS, Birnie KA, Noel M, Parker JA, Chambers CT, McGrath PJ, Kisely SR. Psychologi-
cal interventions for needle-related procedural pain and distress in children and adolescents. The
Cochrane Database of Systematic Reviews 2013;10:CD005179.

12. Wild MR, Espie CA. The efficacy of hypnosis in the reduction of procedural pain and distress in
pediatric oncology: a systematic review. Journal of Developmental and Behavioral Pediatrics : JDBP
2004;25(3):207–213.

13. Dahlquist LM, Power TG, Carlson L. Physician and parent behavior during invasive pediatric
cancer procedures: relationships to child behavioral distress. Journal of Pediatric Psychology
1995;20(4):477–490.

14. Favara-Scacco C, Smirne G, Schiliro G, Di Cataldo A. Art therapy as support for children with
leukemia during painful procedures. Med Pediatr Oncol 2001;36(4):474–480.

15. Jay S, Elliott CH, Fitzgibbons I, Woody P, Siegel S. A comparative study of cognitive behavior
therapy versus general anesthesia for painful medical procedures in children. Pain 1995;62(1):3–9.

16. Kazak AE, Penati B, Boyer BA, Himelstein B, Brophy P, Waibel MK, Blackall GF, Daller R, John-
sonK. A randomized controlled prospective outcome study of a psychological and pharmacological
intervention protocol for procedural distress in pediatric leukemia. Journal of Pediatric Psychology
1996;21(5):615–631.

17. Kazak AE, Penati B, Brophy P, Himelstein B. Pharmacologic and psychologic interventions for
procedural pain. Pediatrics 1998;102(1 Pt 1):59–66.

18. LaMontagne LL, Wells N, Hepworth JT, Johnson BD, Manes R. Parent coping and child distress
behaviors during invasive procedures for childhood cancer. Journal of Pediatric Oncology Nursing
: Official Journal of the Association of Pediatric Oncology Nurses 1999;16(1):3–12.

19. Liossi C, Hatira P. Clinical hypnosis versus cognitive behavioral training for pain management with
pediatric cancer patients undergoing bonemarrow aspirations. The International Journal of Clinical
and Experimental Hypnosis 1999;47(2):104–116.

20. McCarthy AM, Cool VA, Hanrahan K. Cognitive behavioral interventions for children during
painful procedures: research challenges and program development. Journal of Pediatric Nursing
1998;13(1):55–63.

21. Broome ME, Rehwaldt M, Fogg L. Relationships between cognitive behavioral techniques, tem-
perament, observed distress, and pain reports in children and adolescents during lumbar puncture.
Journal of Pediatric Nursing 1998;13(1):48–54.

22. Chen E, Zeltzer LK, Craske MG, Katz ER. Alteration of memory in the reduction of children’s
distress during repeated aversive medical procedures. Journal of Consulting and Clinical Psychology
1999;67(4):481–490.

23. Chen E, Zeltzer LK, Craske MG, Katz ER. Children’s memories for painful cancer treatment pro-
cedures: implications for distress. Child Development 2000;71(4):933–947.

24. Cline RJ, Harper FW, Penner LA, Peterson AM, Taub JW, Albrecht TL. Parent communication
and child pain and distress during painful pediatric cancer treatments. Soc Sci Med 2006;63(4):883–
898.

25. Dahlquist LM, Pendley JS, Power TG, LandthripDS, Jones CL, Steuber CP. Adult command struc-
ture and children’s distress during the anticipatory phase of invasive cancer procedures. Children’s
Health Care 2001;30(2):151–167.

26. Vannorsdall T, Dahlquist L, Shroff Pendley J, Power T. The relation between nonessential touch
and children’s distress during lumbar punctures. Children’s Health Care 2004;33(4):299–315.

27. Hawkins PJ, Liossi C, Ewart BW, Hatira P, Kosmidis VH. Hypnosis in the alleviation of procedure
related pain and distress in paediatric oncology patients. Contemporary Hypnosis 1998;15(4):199–
211.

28. Liossi C, Hatira P. Clinical hypnosis in the alleviation of procedure-related pain in pediatric oncol-
ogy patients. The International Journal of Clinical and Experimental Hypnosis 2003;51(1):4–28.

29. Liossi C, White P, Hatira P. Randomized clinical trial of local anesthetic versus a combination of
local anesthetic with self-hypnosis in the management of pediatric procedure-related pain. Health
Psychology : Official Journal of the Division of Health Psychology, American Psychological Asso-
ciation 2006;25(3):307–315.

30. Liossi C, White P, Franck L, Hatira P. Parental pain expectancy as a mediator between child ex-
pected and experienced procedure-related pain intensity during painful medical procedures. The
Clinical Journal of Pain 2007;23(5):392–399.

31. Naber SJ, Halstead LK, BroomeME, Rehwaldt M. Communication and control: parent, child, and
health care professional interactions during painful procedures. Issues in Comprehensive Pediatric
Nursing 1995;18(2):79–90.

32. NguyenTN,Nilsson S,HellstromAL,BengtsonA.Music therapy to reduce pain and anxiety in chil-
dren with cancer undergoing lumbar puncture: a randomized clinical trial. Journal of Pediatric On-
cology Nursing : Official Journal of the Association of Pediatric Oncology Nurses 2010;27(3):146–
155.

33. Reeb RN, Bush JP. Preprocedural psychological preparation in pediatric oncology: A process-
oriented intervention study. Children’s Health Care 1996;25(4):265–279.

34. SanderWint S, EshelmanD, Steele J, Guzzetta CE. Effects of distraction using virtual reality glasses
during lumbar punctures in adolescents with cancer. Oncology Nursing Forum 2002;29(1):E8-E15.

35. Walco GA, Conte PM, Labay LE, Engel R, Zeltzer LK. Procedural distress in children with can-
cer: self-report, behavioral observations, and physiological parameters. The Clinical Journal of Pain
2005;21(6):484–490.

36. Dahlquist LM, Pendley JS. When distraction fails: parental anxiety and children’s responses to dis-
traction during cancer procedures. Journal of Pediatric Psychology 2005;30(7):623–628.

37. Dahlquist LM, Busby SM, Slifer KJ, Tucker CL, Eischen S, Hilley L, Sulc W. Distraction for chil-
dren of different ages who undergo repeated needle sticks. Journal of Pediatric Oncology Nursing :
Official Journal of the Association of Pediatric Oncology Nurses 2002;19(1):22–34.

38. Gelfand KM, Dahlquist LM. An examination of the relation between child distress and
mother and nurse verbal responses during pediatric oncology procedures. Children’s Health Care
2003;32(4):257–272.

39. Gershon J, Zimand E, Pickering M, Rothbaum BO, Hodges L. A pilot and feasibility study of
virtual reality as a distraction for children with cancer. Journal of the American Academy of Child
and Adolescent Psychiatry 2004;43(10):1243–1249.

40. Heden L, von Essen L, Ljungman G. Randomized interventions for needle procedures in children
with cancer. European Journal of Cancer Care 2009;18(4):358–363.

41. Liossi C, White P, Hatira P. A randomized clinical trial of a brief hypnosis intervention to control
venepuncture-related pain of paediatric cancer patients. Pain 2009;142(3):255–263.

42. Mason S, Johnson MH, Woolley C. A comparison of distractors for controlling distress in
young children during medical procedures. Journal of Clinical Psychology In Medical Settings
1999;6(3):239–248.

43. Nilsson S, Finnstrom B, Kokinsky E, Enskar K. The use of Virtual Reality for needle-related proce-
dural pain and distress in children and adolescents in a paediatric oncology unit. European Journal
of Oncology Nursing : The Official Journal of European Oncology Nursing Society 2009;13(2):102–
109.

44. Penner LA, Cline RJ, Albrecht TL, Harper FW, Peterson AM, Taub JM, Ruckdeschel JC. Parents’
Empathic Responses and Pain and Distress in Pediatric Patients. Basic and Applied Social Psychol-
ogy 2008;30(2):102–113.

45. Peterson AM, Cline RJ, Foster TS, Penner LA, Parrott RL, Keller CM, Naughton MC, Taub JW,
Ruckdeschel JC,Albrecht TL. Parents’ interpersonal distance and touch behavior and child pain and
distress during painful pediatric oncology procedures. Journal of Nonverbal Behavior 2007;31:79–
97.

46. Pringle B, Hilley L, GelfandK,Dahlquist LM, SwitkinM,Diver T, SulcW, Eskenazi A. Decreasing
child distress during needle sticks and maintaining treatment gains over time. Journal of Clinical
Psychology In Medical Settings 2001;8(2):119–130.

47. Smith JT, Barabasz A, Barabasz M. Comparison of hypnosis and distraction in severely ill children
undergoing painful medical procedures. Journal of Counseling Psychology 1996;43(2):187–195.

48. Spagrud LJ, von Baeyer CL, Ali K, Mpofu C, Fennell LP, Friesen K, Mitchell J. Pain, distress, and
adult-child interaction during venipuncture in pediatric oncology: an examination of three types of
venous access. Journal of Pain and Symptom Management 2008;36(2):173–184.

49. Wells M. The effects of pets on children’s stress responses during medical procedures. Doctoral dis-
sertation, University of Washington 1998.

50. Windich-Biermeier A, Sjoberg I, Dale JC, EshelmanD, Guzzetta CE. Effects of distraction on pain,
fear, and distress during venous port access and venipuncture in children and adolescents with can-
cer. Journal of Pediatric Oncology Nursing : Official Journal of the Association of Pediatric Oncol-
ogy Nurses 2007;24(1):8–19.

51. Wolitzky K, Fivush R, Zimand E, Hodges L, Rothbaum BO. Effectiveness of virtual reality dis-
traction during a painful medical procedure in pediatric oncology patients. Psychology & Health
2005;20(6):817–824.

52. Bisignano A, Bush JP. Distress in pediatric hematology-oncology patients undergoing intravenous
procedures: evaluation of a CD-ROM intervention. Children’s Health Care 2006;35(1):61–74.

53. Tyc VL, Leigh L, Mulhern RK, Srivastava DK, Bruce D. Evaluation of a cognitive-behavioral in-
tervention for reducing distress in pediatric cancer patients undergoing magnetic resonance imaging
procedures. International Journal of Rehabilitation & Health 1997;4:267–279.

54. Barry P, O’Callaghan C, Wheeler G, Grocke D. Music therapy CD creation for initial pediatric
radiation therapy: a mixed methods analysis. Journal of Music Therapy 2010;47(3):233–263.

55. Klosky JL, Tyc VL, Srivastava DK, Tong X, Kronenberg M, Booker ZJ, de Armendi AJ, Merchant
TE. Brief report: Evaluation of an interactive intervention designed to reduce pediatric distress dur-
ing radiation therapy procedures. Journal of Pediatric Psychology 2004;29(8):621–626.

56. Klosky JL, Garces-Webb DM, Buscemi J, Schum L, Tyc VL, Merchant TE. Examination of an
interactive-educational intervention in improving parent and child distress outcomes associated with
pediatric radiation therapy procedures. Children’s Health Care 2007;36(4):323–334.

57. Slifer KJ. A video system to help children cooperate with motion control for radiation treatment
without sedation. Journal of Pediatric Oncology Nursing : Official Journal of the Association of
Pediatric Oncology Nurses 1996;13(2):91–97.

58. Willis D, Barry P. Audiovisual interventions to reduce the use of general anaesthesia with pae-
diatric patients during radiation therapy. Journal of Medical Imaging and Radiation Oncology
2010;54(3):249–255.

59. Dahlquist LM, Pendley JS, Landthrip DS, Jones CL, Steuber CP. Distraction intervention for
preschoolers undergoing intramuscular injections and subcutaneous port access. Health Psychol-
ogy : Official Journal of the Division of Health Psychology, American Psychological Association
2002;21(1):94–99.

60. Pourmovahed Z, Dehghani K, Sherafat A. Effectiveness of regular breathing technique (hey-hu)
on reduction of intrathecal injection pain in leukemic children: a randomized clinical trial. Iranian
Journal of Pediatrics 2013;23(5):564–568.

61. Schneider SM, Workman ML. Effects of virtual reality on symptom distress in children receiving
chemotherapy. Cyberpsychology & Behavior : The Impact of the Internet, Multimedia and Virtual
Reality on Behavior and Society 1999;2(2):125–134.

62. Schneider SM, Workman ML. Virtual reality as a distraction intervention for older children receiv-
ing chemotherapy. Pediatric Nursing 2000;26(6):593–597.

63. Shockey DP, Menzies V, Glick DF, Taylor AG, Boitnott A, Rovnyak V. Preprocedural distress in
children with cancer: an intervention using biofeedback and relaxation. Journal of Pediatric Oncol-
ogy Nursing : Official Journal of the Association of Pediatric Oncology Nurses 2013;30(3):129–138.

64. Phipps S, Barrera M, Vannatta K, Xiong X, Doyle JJ, Alderfer MA. Complementary therapies for
children undergoing stem cell transplantation: report of a multisite trial. Cancer 2010;116(16):3924–
3933.

65. Robb SL, Clair AA, Watanabe M, Monahan PO, Azzouz F, Stouffer JW, Ebberts A, Darsie E,
Whitmer C, Walker J, Nelson K, Hanson-Abromeit D, Lane D, Hannan A. A non-randomized
[corrected] controlled trial of the active music engagement (AME) intervention on children with
cancer. Psycho-oncology 2008;17(7):699–708.

Pediatr Blood Cancer DOI 10.1002/pbc


