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

Stacy R. Flowers, psyp'* and Kathryn A. Birnie, BA (Hons?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
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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 Cancer2015;62:5694-S723.  ©2015 Wi-
ley Periodicals, Inc.

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] and may 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.[see Refs. 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
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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
and multiple 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]

Abbreviations: BMA, bone marrow aspiration; LP, lumbar punc-
ture; PSCPCC, Psychosocial Standards of Care Project for Child-
hood Cancer; RCT, randomized controlled trial
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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
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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 no more 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

Strength of
Standard Evidence summary Methodology Quality of evidence recommendation
All youth with Empirical research for children Systematic review articles; Low! quality of Strong
cancer should and adolescents with cancer randomized controlled evidence given recommendation,

receive
developmentally
appropriate
preparatory
information
about invasive
medical
procedures.

All youth should
receive
psychological
intervention for
invasive medical
procedures.

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.

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.

trials; repeated measures/

longitudinal studies

Systematic review articles;

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

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

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

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.

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

!t 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] Cerit-
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 they may
continue to benefit from procedure preparation when undergo-
ing any procedure for the first time. Making first procedures as
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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 using many 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 after duplicates removed

Records screened

Full-text articles
assessed for
eligibility n=280

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

Studies included in review

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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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
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SUPPLEMENTAL TABLE 1. Search Terms

Search (((((((((((“childhood cancer”) OR child) OR adolescent) OR pediatric) OR paediatric) OR youth) OR children))) AND
(e 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
(e 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 (((((((CCCCCCCCC(C(((((((((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
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