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Objective To systematically review the evidence (and quality) for distraction and hypnosis for needle-

related pain and distress in children and adolescents. To explore the effects of distraction characteristics

(e.g., adult involvement, type of distracter), child age, and study risk of bias on treatment efficacy.

Methods 26 distraction and 7 hypnosis trials were included and self-report, observer-report, and behavioral

pain intensity and distress examined. Distraction studies were coded for 4 intervention characteristics, and

all studies coded for child age and study risk of bias. Results Findings showed strong support for distrac-

tion and hypnosis for reducing pain and distress from needle procedures. The quality of available evidence

was low, however. Characteristics of distraction interventions, child age, and study risk of bias showed some

influence on treatment efficacy. Conclusions

Distraction and hypnosis are efficacious in reducing needle-

related pain and distress in children. The quality of trials in this area needs to be improved.

Key words distraction; distress; empirically supported treatments; hypnosis; needles; pain; randomized con-

trolled trials.

Introduction

Despite being a very common experience for both healthy
and medically ill children (American Academy of
Pediatrics, 2013; Stevens et al., 2011), needle procedures
are highly feared by many children (Hart & Bossert, 1994;
Taddio et al., 2012) and are often accompanied by signif-
icant pain and distress for children and parents alike.
Effective management of pain and distress during needle
procedures is critical for children, as poorly managed
experiences can lead to increased pain and distress at sub-
sequent needle procedures, the development of needle
phobia, and avoidance of preventative, diagnostic, or nec-
essary medical intervention (Chen, Zeltzer, Craske, & Katz,
2000; Taddio et al., 2010, 2012).

In addition to pharmacological and physiological strat-
egies, psychological interventions are a vital part of a three-
pronged approach for managing needle procedures, such
as childhood vaccinations (Taddio et al., 2010). An earlier
narrative review published in the Journal of Pediatric
Psychology supported cognitive behavioral therapy as a
“well-established treatment” for procedure-related pain in
children (Powers, 1999); however, an abundance of new
research has been published and reviewed since that time.
This includes several iterations of a Cochrane systematic
review and meta-analysis examining the effects of various
psychological interventions for managing needle-related
pain and distress in children aged 2-19 years (Uman,
Chambers, McGrath, & Kisely, 2006, 2008). The most
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recent Cochrane Review, completed in 2013, revealed
strong support for the efficacy of distraction and hypnosis
for reducing pain and/or distress during needle procedures
(Uman et al., 2013). Interestingly, these were also the two
interventions with the greatest number of trials to date. At
that time, limited or no evidence was available to support
the use of other psychological interventions, such as pro-
viding procedural information/preparation to the child,
combined cognitive-behavioral techniques, or suggestions
to the child that an intervention would reduce pain or
distress.

Despite the growing body of evidence examining dis-
traction and hypnosis for needle-related pain and distress,
several areas in need of additional inquiry were outlined in
the recent Cochrane Review to effectively guide future re-
search and clinical practice. Specifically, the review noted
the wide variability in types of distraction-based interven-
tions, the potential influence of child age on intervention
efficacy, and potential relationships between risk of bias in
study design and estimates of treatment efficacy (Uman
et al., 2013).

Type of Distraction Intervention

To date, distraction has been the most extensively studied
and empirically supported psychological intervention for
needle-related pain and distress in children. Indeed, 19
of 39 studies included in the most recent Cochrane
Review, and 12 of 18 new studies identified since the pre-
vious Cochrane Review, tested the effects of distraction
alone (Uman et al., 2013), suggesting an increase in the
number of trials over time. Studies employing distraction
use a heterogeneous assortment of strategies with little to
no empirical evidence examining whether differences
between distraction interventions influence their efficacy.
The Cochrane Review argued that the field will benefit
most from studies directly comparing the efficacy of differ-
ent types of distraction techniques (e.g., Bellieni et al.,
2006). However, with the overall efficacy of distraction
firmly established (Uman et al., 2013), additional analyses
identifying the characteristics of effective distraction inter-
ventions are warranted.

Although few studies assess the fidelity with which a
distraction intervention is delivered (McCarthy et al., 2010)
or the degree of actual child engagement with the distracter
(MacLaren & Cohen, 2005), the effective element of dis-
traction is believed to be its ability to capture the child’s
cognitive resources, in addition to other possible physio-
logical and behavioral mechanisms, making it difficult to
attend to the needle procedure (DeMore & Cohen, 2005).
Researchers have distinguished ‘‘active/interactive” from
“passive’” distraction, with the former designed to engage

more of the child’s senses and require manipulation of the
environment and/or problem-solving (e.g. playing a video
game versus watching television; Dahlquist et al., 2007;
Koller & Goldman, 2012). Although interactive forms of
distraction have been hypothesized to more effectively dis-
tract children through heightened engagement, previous
studies for acute procedural and experimental pain and
distress have shown mixed results (Dahlquist et al.,
2010; Klassen, Liang, Tjosvold, Klassen, & Hartling,
2008; MacLaren & Cohen, 2005; Nilsson, Finnstrom, &
Kokinsky, 2008). Use of novel high-tech devices, such as
virtual reality helmets or robots, is one way in which re-
searchers have strived to capture and maintain children’s
attention during needle procedures (Beran, Ramirez-
Serrano, Vanderkooi, & Kuhn, 2013; Gold, Kim, Kant,
Joseph, & Rizzo, 2000); however, these devices may be
cost prohibitive in some contexts and it is unclear whether
the additional costs are justified by increased treatment
efficacy.

It may also be relevant to consider the degree of adult
involvement in the distraction intervention (i.e., parent or
nurse). Some children may be more effectively able to dis-
tract themselves (e.g., children who are older or less dis-
tressed; Chambers, Taddio, Uman, & McMurtry, 2009)
and parental presence alone has been shown to influence
children’s pain experiences (Vervoort et al., 2008). For
example, children who were distracted by television while
undergoing a venipuncture reported less pain than those
distracted by their mothers (Bellieni et al., 2006).
Additionally, the impact of child choice is also deserving
of consideration (DeMore & Cohen, 2005; Koller &
Goldman, 2012; Sander Wint, Eshelman, Steele, &
Guzzetta, 2002), as studies have noted differences in chil-
dren’s preferences of distracters, which may differentially
maximize treatment efficacy during a given procedure
(Sinha, Christopher, Fenn, & Reeves, 2006; Windich-
Biermeier, Sjoberg, Dale, Eshelman, & Guzzetta, 2007).

Age Effects

A limitation of the research to date is that intervention
efficacy has not been examined by age (Uman et al,
2013). There is ample justification for the consideration
of child age in the efficacy of psychological interventions
for procedural pain given the significant developmental
changes that occur throughout early childhood to late ad-
olescence. Although not synonymous, age is the easiest
and most commonly applied proxy for child development.
Previous research has highlighted the relevance of develop-
ment to pain experiences, with younger children reporting
greater pain intensity and unpleasantness following a veni-
puncture, received
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(Goodenough et al., 1997, 1999). Consideration of age-
groups in pediatric randomized controlled trials has been
advocated for by Standards for Research (StaR) in Child
Health, an international initiative geared to enhance reli-
ability and relevance of clinical trials in children (Williams
et al.,, 2012).

While the recent Cochrane Review showed strong ef-
ficacy of hypnosis and distraction for needle-related proce-
dural pain and distress in children aged 2-19 years as a
group (Uman et al., 2013), closer analyses may reveal a
differential impact for children of various ages when con-
sidered separately (Kleiber & Harper, 1999; Richardson,
Smith, McCall, & Pilkington, 2006). Indeed, several trials
from the recent Cochrane Review reported a significant
impact of age on intervention efficacy overall (e.g.,
Kuttner, 1988; Sinha et al., 2006) or for specific outcomes
of distress and not pain (Fanurik, Koh, & Schmitz, 2000),
although others trials did not (e.g., Tak & van Bon, 2006).
This suggests the importance of a meta-analytic approach
for examining age effects for outcomes of pain and distress
following intervention for needle procedures to provide
clarity about the
Psychological interventions differ in their use of cognitive

nature of these relationships.
and/or behavioral techniques and directive support given
to children by parents or other adults. Given that younger
children tend to use more behavioral coping strategies and
rely more heavily on parents, whereas older children and
adolescents use more cognitive strategies and are more in-
dependent (Skinner & Zimmer-Gembeck, 2007), differen-
tial efficacy may be seen across development for
interventions that rely more or less on each of these
approaches. A better understanding of potential age effects
on treatment efficacy can be used to most effectively match
children with interventions most likely to be beneficial for
them (Uman et al., 2010).

Quality of Trials and Risk of Bias

The importance of high-quality trials has been increasingly
recognized through the development of guidelines direct-
ing study design and reporting (e.g., CONSORT statement;
Altman et al., 2001) and plays a role in the assessed
quality of evidence when combined across studies (e.g.,
Grading of Recommendations Assessment, Development,
and Evaluation [GRADE]; Guyatt et al., 2011). A previous
review judged the majority of trials examining psychologi-
cal interventions for needle-related pain and distress for
children to be of poor to low quality based on information
available in publications, with some improvement in trials
conducted more recently (Uman et al., 2010). The
Cochrane Collaboration recently developed a risk of bias
tool for randomized trials, judging risk of bias in areas of
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selection, performance, detection, attrition, reporting, and
other (Higgins et al., 2011). Despite the suggested im-
provement in trial quality, the recent Cochrane Review re-
vealed that all
interventions for needle-related pain and distress showed

studies examining psychological
the majority of bias domains at high or unclear risk (Uman
etal., 2013). Assessment of risk of bias in study design and
reporting is critical, as trials with unclear or high risk of
bias in one or more of these domains have been associated
with exaggerated treatment effects (Hartling et al., 2012;
Savovic et al., 2012). Consideration of risk of bias in study
design is important for assessing the validity of evidence
supporting efficacy of various psychological interventions
for needle-related pain and distress in children and
adolescents.

Aims of the Review

The current systematic review provides an in-depth exam-
ination of the evidence for distraction and hypnosis as
psychological interventions for needle-related procedural
pain and distress in children and adolescents. It guides
application of existing evidence to future research and clin-
ical practice by (1) reviewing the evidence for the use of
distraction and hypnosis overall; (2) investigating the in-
fluence of characteristics of distraction interventions on
treatment efficacy (i.e., adult versus no adult involvement,
no/low- versus high-technology distracter([s], interactive
versus passive, child choice versus no child choice of
distracter[s]); (3) assessing the potential impact of child
age on treatment efficacy for distraction and hypnosis;
and (4) assessing the impact of assessed risk of bias in
study design on treatment efficacy for distraction and
hypnosis.

Methods

A more detailed description of study selection and identi-
fication, data collection, synthesis of results, and analyses
is available in the recently published Cochrane Review
(Uman et al., 2013).

Study Eligibility Criteria

Consistent with the recent Cochrane Review (Uman et al.,
2013), eligible studies were (1) randomized controlled
trials with at least five participants per study arm; (2) in-
cluded children aged 2-19 years of age undergoing a
needle-related procedure; (3) published in a peer-reviewed
journal; (4) included at least one study arm examining a
psychological intervention with a comparator control arm;
and (5) assessed pain and/or distress (i.e., anxiety, stress,
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or fear) using a reliable and valid measure during or fol-
lowing the needle procedure. Study exclusion criteria were
(1) quasi-randomization procedures or lack of true random
assignment; (2) inclusion of children with diagnosed
needle phobias; (3) needle procedures during or following
surgery; or (4) unavailability of data necessary for pooling
(e.g., means, standard deviations, corresponding sample
cell sizes) in a publication, after attempts to contact
study authors, or necessary data could not be calculated
from other data reported in publication.

Given the focus of the current review, additional inclu-
sion criteria were (1) Randomized controlled trials (RCTs)
examining the effects of hypnosis or any type of distraction
(defined in the same manner Uman et al., 2006) alone or in
combination with one other psychological intervention; and
(2) published in English. Consistent with the Cochrane
Review (Uman et al., 2006), hypnosis was defined as disso-
ciation from painful experience and distress via hypnotic
induction, suggestions, and imagined fantasy, similar to
but more involved than imagery. Given the overlap between
imagery and hypnosis we relied on author definitions to
distinguish between the two. Distraction included either
cognitive techniques, designed to shift attention away
from procedure-related pain or specific counter activities
(e.g., counting, listening to music, non-procedure-related
talk) or behavioral techniques, designed to shift attention
away from procedure-related pain or specific counter activ-
ities (e.g., videotapes, games, interactive books).

Information Sources

The following six electronic databases were searched for
relevant studies: Cochrane Central Register of Controlled
Trials (CENTRAL), Medline, PsycINFO, Excerpta Medica
dataBASE (EMBASE), Cumulative Index to Nursing and
Allied Health Literature (CINAHL), and Web of Science
(ISI Web of Knowledge). Database searches were conducted
on four occasions (February 2005, December 2010, March
2012, and March 2013) for previous Cochrane Reviews
(Uman et al., 2006, 2013) and include from inception of
respective databases up to March 20, 2013. Posts were also
made in 2005 and 2012 to relevant listservs for any addi-
tional studies, including Pain in Child Health, Pediatric
Pain, American Psychological Association’s (APA) Society
of Pediatric Psychology Division 54, and APA’s Health
Psychology Division 38.

Search

Search strategies were developed in consultation with a
reference librarian and the Cochrane Pain, Palliative and
Supportive Care Group. Complete database search strate-

gies for CENTRAL, Medline, PsycINFO, EMBASE,

CINAHL, and IBI Web of Knowledge are available in the
Cochrane Review (Uman et al., 2013). For example, MeSH
terms for needles and pain, hypnosis, age-related MeSH
terms as well distress and forms of distraction, and various
common needle procedures were included.

Study Selection

Two review authors independently screened all titles and
abstracts from database searches and those identified from
listservs for study eligibility. Full articles were obtained and
reviewed for all abstracts identified as relevant or poten-
tially relevant to confirm study eligibility. Reasons for ex-
clusions were documented for all full articles that were
obtained. Any discrepancies about study selection were
resolved by a third review author.

Data Collection Process

Data collection was performed using forms developed by
review authors. For each included study, review authors
recorded information about study design, participant de-
mographics and diagnoses (where applicable), type of
needle procedure, details about intervention and control
arms, measures and data for relevant outcome variables,
study setting and location, and other pertinent details for
describing studies. Extracted means, standard deviations,
and sample sizes for relevant outcome variables were
double checked by a trained research assistant.

Several attempts were made to contact study authors
via email when data necessary for pooling was not available
in publications and/or when greater detail was needed from
study authors to classify studies for planned subanalyses
(i.e., additional information about distraction interven-
tion). If authors did not respond, attempts were made to
calculate missing data using other measures of variation
reported in publications (e.g., calculating standard devia-
tions from standard errors, confidence intervals, etc.) as
per recommended statistical formulae (Cochrane
Handbook, 2011). When authors could not be contacted,
did not respond, or when data were not available to calcu-
late outcomes, studies or individual outcomes with missing
data were excluded from the review.

Data Items

The following outcome variables were collected and con-
sidered for meta-analysis:

Pain Intensity

Child or Adolescent Self-Report. Could include variations of
visual analogue scales (VAS), numeric rating scales (NRS),
verbal rating scales (VRS), or faces scales (e.g., Faces Pain
Scale-Revised; Hicks, von Baeyer, Spafford, van Korlaar, &


:
:
;
;
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 (PaPaS)
in order 
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Goodenough, 2001). No scale is considered appropriate
for uniform use across development (Stinson, Kavanagh,
Yamada, Gill, & Stevens, 2006; Tomlinson, von Baeyer,
Stinson, & Sung, 2010) and, as such, variations in which
self-report measures were used was expected.

Observer Report. Observer report could include any of
the self-report measures above as completed by a parent,
caregiver, nurse, physician, or other health professional
that was present. Observer report is less desirable than
self-report as various factors influence observers’ estimates
of child pain, often leading to over- or underestimation as
compared with child self-report (Chambers, Corkum, &
Rusak, 2008; Goubert, Vervoort, Cano, & Crombez,
2009); however, they are an important source of informa-
tion, particularly for younger children or when self-report is
not possible.

Behavioral Rating Scale. Could include any behavioral
measure of pain, typically completed by trained researchers
or health professionals (e.g., the Children’s Hospital of
Eastern Ontario Pain Scales; McGrath et al., 1985, or the
Faces Legs Activity Cry Consolability Scale; Merkel, Voepel-
Lewis, Shayevitz, & Malviya, 1997).

Distress

Child or Adolescent Self-Report. Could include variations of
VAS, NRS, VRS, or faces scales used to assess distress (i.e.,
fear and/or anxiety).

Observer Report. Observer report could include any of
the self-report measures above as completed by a parent,
caregiver, nurse, physician, or other health professional
that was present.

Behavioral Rating Scale. Could include any behavioral
measures of distress, typically completed by trained re-
searchers or health professionals (e.g., the Observational
Scale of Behavioral Distress; Jay, Ozolins, & Elliott,
1983, or variation of the Child-Adult Medical Procedure
Interaction Scale; Blount et al., 1989; Blount, Sturges, &
Powers, 1990; Blount, Bunke, Cohen, & Forbes, 2001).

Risk of Bias Within and Across Studies

Risk of bias was assessed for all included studies using the
Cochrane Risk of Bias tool (Higgins et al., 2011). This tool
assesses risk of bias in seven areas, including adequate
sequence generation, allocation concealment, blinding of
participants and study personnel, blinding of outcome as-
sessment, incomplete outcome data addressed, free of se-
lective reporting, and other bias. Blinding of outcome
assessment, incomplete outcome data addressed, and free
of selective reporting were only considered for relevant
outcomes of pain and distress included in this review.
Ratings for all studies were made independently by two
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review authors with any discrepancies resolved through
consensus.

Summary Measures

Standardized mean differences (SMDs) using a random-ef-
fects model and 95% confidence intervals were calculated
using RevMan 5.2 software. This approach was taken
owing to the differing measures used across studies to
assess outcomes of pain and distress and the continuous
nature of all outcome variables, as well as the considerable
methodological heterogeneity across studies in interven-
tion, sample characteristics, and needle procedures
(Cochrane Handbook, 2011; Guyatt et al., 2013). A nega-
tive SMD with both confidence intervals falling in the neg-
ative range reveals a significant effect in favor of the
intervention. Analyses were conducted separately for each
outcome variable for both distraction and hypnosis inter-
ventions. A minimum of two studies per comparison group
was considered necessary for conducting planned meta-
analyses.

Quality of Evidence

The quality of evidence for distraction and hypnosis was
rated using the GRADE system as applied to continuous
outcomes (Guyatt et al., 2011, 2013). GRADE ratings were
assessed separately for all outcomes with data from more
than one study for both distraction and hypnosis. As per
GRADE recommendations (Cochrane Handbook, 2011;
Guyatt et al., 2011), the quality of evidence is considered
in five areas: limitations in the design and implementation,
indirectness of evidence, unexplained heterogeneity or in-
consistency of results, imprecision of results, and high
probability of publication bias. Given that all included
studies were randomized controlled trials, the quality of
evidence began as high and was downgraded given available
information relevant to each of those five areas. Criteria for
downgrading evidence in each area was established a priori
by three review authors based on GRADE recommendations
(Cochrane Handbook, 2011; Guyatt et al., 2011) and ap-
plied through consensus of four review authors (see foot-
notes in Tables I and II). Data were analyzed using RevMan
5.2 and GRADEprofiler software.

Synthesis of Results

Several studies included multiple control or comparison
conditions. Consistent with the recent Cochrane Review
(Uman et al., 2013), the control condition that most iso-
lated the unique contribution of the intervention was se-
lected for comparison. For example, if a study compared
(1) no intervention control; (2) EMLA only; and (3) EMLA
plus distraction, then the group receiving EMILA only was
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Table I. Study Characteristics

Included pain intensity and

Study, year Sample size (n) Age range Needle procedure Included intervention(s) distress outcomes
Distraction
Balan, 2009 n,=50; n.=50 5-12 years Venepuncture Music via headphones Self-reported pain
Observer-reported pain
Bellieni, 2006 n,=46; n.=23 7-12 years Venepuncture a) Cartoon TV distraction  Self-reported pain
b) Mother-directed Observer-reported pain
distraction
Blount, 1992 n,=30; n.=30 3-7 years Immunization Distraction 4 coping Behavioral measure of
skills training (parent) distress
Caprilli, 2007 ne=>54; n.=54 4-13 years Venepuncture Live musicians Self-reported pain
Behavioral measure of
distress
Cassidy, 2002 n,=29; n.=33 5-year olds Immunization (DPTP) TV musical cartoon Self-reported pain
Behavioral measure of pain
Cavendar, 2004 n,=20; n.=23 4-11 years Venepuncture or IV Distraction + parent Self-reported pain
insertion positioning Self-reported distress
Observer-reported distress
Behavioral measure of
distress
Fanurik, 2000 n,=80; n.=80 2-16 years IV insertion Age appropriate Self-reported pain
distracters (e.g., bub-
bles, books, music)
Fowler-Kerry, 1987  n,=120; n.=80  4.5-6.5 years Immunization a) Music via headphones  Self-reported pain
b) Suggestion with
headphones
¢) Music + suggestion
Gold, 2006 n,=10; n.=10 8-12 years 1V insertion Virtual reality Self-reported pain
Gonzalez, 1993 n=14; n.=14 3-7 years Immunization Mother-led verbal Self-reported pain
distraction Behavioral measure of
distress
Gupta, 2006 ne=25; n.=25 6-12 years Venepuncture Child squeezing rubber Self-reported pain
ball
Inal, 2012 n,=061; n.=62 6-12 years Venepuncture “Flippits®” distraction Self-reported pain
cards Observer-reported pain
Observer-reported distress
Jeffs, 2007 n=19; n.=8 11-17 years Allergy testing a) Nursing recruitment Self-reported pain
(injection) video
b) Choice (music, audio
books, videos)
Kleiber, 2001 ne=22; n.=22 4-7 years 1V insertion Parent coaching + Self-reported pain
distraction Observer-reported distress
Behavioral measure of
distress
Kristjansdottir, n,=78; n.=39 13-15 years Immunization (polio)  a) Music with Self-reported pain
2011 headphones
b) Music without
headphones
Kuttner, 1988 n=17;n.=8 3-6 years Bone marrow Books, bubbles, toys Behavioral measure of

aspiration

distress

(continued)
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Included pain intensity and

notic suggestion)
b) Indirect (hypnotic
suggestion)

Study, year Sample size (n) Age range Needle procedure Included intervention(s) distress outcomes
McCarthy, 2010 n,=249; n.=293  4-10 years 1V insertion Parent distraction Self-reported pain
coaching training Observer-reported distress
(information + Behavioral measure of
distracters) distress
Nguyen, 2010 n,=20; n.=20 7-12 years Lumbar puncture Music via headphones Self-reported pain
Self-reported distress
Noguchi, 2006 ne=42; n.=20 4-6 years Immunization a) Musical story via head- ~ Self-reported pain
phones with visual Observer-reported pain
aids Behavioral measure of
b) Spoken story via head- distress
phones with visual
aids
Press, 2003 n,=48; n.=46 6-16 years Venepuncture Music via headphones Self-reported pain
and asked a question Observer-reported pain
Sander Wint, 2002 n,=17; n.=13 10-19 years Lumbar puncture Virtual reality distraction  Self-reported pain
Sinha, 2006 n,=120; n,=120 6-18 years Sutures (laceration Music, video, games, car-  Self-reported pain
repair) toon (or books, Self-reported distress
bubbles) Observer-reported distress
Tak, 2006 n,=20; n.=20 3-12 years Venepuncture a) Cartoon video, proce-  Self-reported pain
dural information, & Behavioral measure of
placebo cream distress
b) Procedural information
& placebo cream
Vessey, 1994 n,=50; n.=50 3-12 years Venepuuncture Visual distraction Self-reported pain
(kaleidoscope) Behavioral measure of pain
Wang, 2008 n,=100; n.=100 8-9 years Venepuncture Cartoon videos Self-reported pain
Windich-Biermeier, n,=22; n.=28 5-18 years Venepuncture or Parent coaching + distrac-  Self-reported pain
2007 Venous port access tion (book, bubbles, Self-reported distress
video game, virtual
reality)
Hypnosis
Huet, 2011 n=14; n.=15 5-12 years Local dental Hypnosis (three-step Behavioral measure of pain
anesthetic Ericksonian procedure
via hypnotherapist)
Katz, 1987 n,=18; n.=18 6-11 years Bone marrow Training in hypnosis and  Self-reported pain
aspiration self-hypnosis from Self-reported distress
psychologist Behavioral measure of
distress
Kuttner, 1988 n=17;,n.=8 3-6 years Bone marrow Therapist taught hypnotic ~ Behavioral measure of
aspiration suggestion using the distress
child’s favorite story
Liossi, 1999 n,=20; n.=10 5-15 years Bone marrow Hypnosis through visual Self-reported pain
aspiration imagery and analgesic Self-reported distress
suggestion, relaxation Behavioral measure of
techniques distress
Liossi, 2003 n,=40; n.=20 6-16 years Lumbar puncture a) Direct (analgesic hyp-  Self-reported pain

Self-reported distress
Behavioral measure of

distress

(continued)
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Table 1. Continued

Included pain intensity and

Study, year Sample size (n) Age range Needle procedure Included intervention(s) distress outcomes
Liossi, 2006 n,=15;n.=30 6-16 years Lumbar puncture a) Hypnosis (& EMLA) Self-reported pain
b) Attention control (& Self-reported distress
EMLA) Behavioral measure of
distress
Liossi, 2009 n=15n.=15 6-16 years Venepuncture a) Hypnosis (& EMLA) Self-reported pain

b) Attention control (& Self-reported distress
EMLA) Behavioral measure of

distress

Note. n,=number of children in the treatment condition; n. =number of children in the control condition.

selected as the comparison group to best examine the
unique effects of distraction. One study included two in-
terventions using the same distraction techniques (i.e., dis-
traction only and distraction plus suggestion; Fowler-Kerry
& Lander, 1987). Given the design of the study, two com-
parison groups were available that appropriately isolated
the unique effects of the distraction intervention (i.e., no
treatment control and suggestion only). Outcomes for both
distraction interventions and outcomes for both compari-
son groups were respectively pooled together using recom-
mended statistical formulae for all analyses (Cochrane
Handbook, 2011). Another study examined two different
distraction interventions (Bellieni et al., 2006). In this case,
outcomes for both distraction interventions were pooled
together only for analyses examining the overall efficacy
of distraction and for planned subanalyses examining the
influence of age and risk on treatment effects, but entered
separately in subanalyses focused on distraction subtypes,
as they differed in relevant ways (i.e., degree of adult
involvement).

It was also possible for individual studies to include
multiple measures for the same outcome, such as using a
visual analogue scale to examine both parent and nurse
observer-reported pain or multiple behavioral measures
for the same construct. Consistent with the recent
Cochrane Review (Uman et al., 2013), multiple measure-
ments for the same outcome were pooled using recom-
mended statistical formulae for combining means and
(Cochrane Handbook, 2011).
Furthermore, some studies assessed outcomes at multiple

standard  deviations

time points, such as assessing pain and/or distress during
and at several occasions following the needle procedure. It
was determined a priori that the measurement occurring
during the procedure was prioritized for inclusion in anal-
yses; however, in instances when it was not assessed, the
first possible measurement occurring postprocedure was
included. Preprocedure assessments of distress and/or

anticipated pain were not examined as distraction or hyp-
nosis interventions are not uniformly designed to address
those outcomes.

Heterogeneity using the chi-square test and the I*
statistic was calculated for all analyses using RevMan
5.2 software. The chi-square test indicates heterogeneity
across studies, which is often present in meta-analyses
given the level of clinical and methodological diversity
across included studies (Higgins et al., 2011), and is
particularly relevant for the current review given the vari-
ety of distraction interventions. The 1” statistic provides a
measure of inconsistency in estimate of treatment effects
across studies and is useful for indicating the impact of
heterogeneity on meta-analytic findings (Higgins et al.,
201D).

Planned Subanalyses

A chi-square test for subgroup differences was conducted
for all subanalyses using RevMan 5.2 software. Given the
considerable heterogeneity in sample characteristics, treat-
ment setting, and needle procedures, random effects
models were used for the analysis within each subgroup.
An T” statistic assessing heterogeneity was also computed
for each subanalysis (Cochrane Handbook, 2011).

Distraction Subtypes

Based on previous research (Bellieni et al., 2006; Beran
et al., 2013; Nilsson et al., 2008; Sinha et al., 20006), the
following characteristics of distraction interventions were
identified for subanalyses: adult involvement, use of no/
low versus high technology, active versus passive nature of
intervention, and child choice of distracter. Included dis-
traction studies were categorized for all four subanalyses
using operational definitions developed by review authors
and based on previous research. When studies could fall
under multiple categories (e.g., when both low- and high-
technology distracters were used), studies were categorized


in order 
-
-

based on what the majority of participants received as re-
ported in publications or through contact with study au-
thors. Studies were coded independently by two review
authors with discrepancies resolved by a third review
author. Authors were contacted by e-mail for more infor-
mation when sufficient detail was not available in publica-
tions to accurately categorize studies.

Adult Involvement Versus no Adult Involvement. This
domain considered the involvement of an adult in the dis-
traction intervention. Adults could include a parent, nurse,
physician, etc. Adult involvement was considered present
when a specific supportive or trained role was articulated
for the adult within the intervention.

No/Low Technology Versus High Technology. This
domain considered the type of materials used in the dis-
traction intervention. Books, bubbles, balls, kaleidoscopes
were considered low technology. Music/musicians, CDs,
headphones, virtual reality, or television were considered
high technology. If multiple distracters were reported,
studies were coded based on the type of distracter that
was used by the majority of children (when available).

Interactive Versus Passive. This domain considered the
degree of involvement warranted by the child. Distraction
was considered interactive when the child was required to
interact with technology or respond to questions posed by
other individuals.

Child Choice Versus No Child Choice. This domain con-
sidered the child’s role in the distraction intervention.
Child choice was considered to be any choice made
solely by the child, such as choosing a distracter, type of
music, etc. It was not considered child choice if an adult
made the choice. Unless explicitly stated, it was assumed
that there was no child choice.

Age Effects

All included studies were categorized into one of three age-
groups as per categories outlined by the Standards for
Research (StaR) in Child Health (Williams et al., 2012):
Early Childhood (-5 years old), Middle Childhood
(6-11 years old), or Adolescence (12-19 years old).
Studies were categorized based on reported overall mean
age of study sample. When mean age was not reported,
studies were categorized based on median age (when re-
ported) or into the category within which the majority of
the sample age range fell (e.g., study including 3-6 year
olds categorized as Early Childhood). However, if studies
reported outcomes separated by age-group, then each age-
group was categorized and considered separately for age
subanalyses. These approaches were taken so as not to
unnecessarily exclude studies from age subanalyses.

Distraction and Hypnosis for Needle-Related Pain and Distress

Risk of Bias Subanalyses

As per previous empirical investigations examining the
impact of study risk of bias on estimates of treatment ef-
fects, three risk of bias domains were considered for
subanalyses: blinding (of participants and study personnel,
and of outcome assessment), random sequence generation,
(Savovic et al., 2012).
However, given that blinding is challenging (and often im-

and allocation concealment

possible) to achieve in studies examining psychological in-
terventions, a decision was made to exclude blinding from
planned subanalyses. Therefore, risk of bias subanalyses
focused on adequacy of random sequence generation and
allocation concealment. Consistent with previous investi-
gations (Savovic et al., 2012), studies rated as low risk of
bias in their respective domains were considered to repre-
sent adequate random sequence generation or allocation
concealment. Studies rated as unclear or high risk of bias
were considered to reflect inadequate random sequence
generation or allocation concealment.

Results
Study Selection

A total of 2,865 abstracts were identified and reviewed, of
which 2,698 were excluded for not meeting eligibility cri-
teria. An additional 123 records were excluded after full-
text articles were assessed for eligibility, leaving a possible
44 studies eligible for inclusion. Of these, 12 did not pro-
vide the data necessary, in publications or via author con-
tact, for data pooling. This left a total of 32 studies to be
included in the meta-analysis. See Figure 1 for the PRIMSA
flowchart.

Study Characteristics

Characteristics for all included distraction and hypnosis
studies are available in Table I and in the Supplementary
Tables 7-38.

Distraction

A total of 37 studies examined the effects of distraction on
needle-related procedural pain and/or distress; however,
only 26 studies provided necessary data and are included
in the meta-analysis (See Table I).

Hypnosis

A total of nine studies examined the effects of hypnosis on
needle-related procedural pain and/or distress; however,
only seven studies provided necessary data and were in-
cluded in the meta-analysis (See Table ).
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Figure 1. PRISMA flowchart.

Risk of Bias Within and Across Studies

Risk of bias ratings and relevant rationale for each included
study are available in Supplementary Tables 39-70.
Summary of risk of bias ratings are available in Figures 2
and 3, respectively.

Distraction

Incomplete outcome data addressed was the domain with
the least risk of bias overall with 20 studies (77%) rated as
low, 4 (15%) as unclear, and 2 (8%) as high risk of bias. All
but one study (96%) had high risk of bias for blinding of
participants and study personnel, as well as blinding of
outcome assessment. For random sequence generation,
all studies were rated as low (n=12; 46%) or unclear
(m=14; 54%) risk of bias. The majority of studies
(n=19; 73%) were rated as unclear risk of bias for alloca-
tion concealment, with fewer rated as high (n=35; 19%) or
low (n=2; 8%) risk of bias in that domain. Greater than
half of the studies were rated as unclear risk of bias for
selective reporting (n = 14; 54%), with all others rated as
high risk of bias (n =12; 46%). Most studies were rated as
high (n=13; 50%) or unclear (n =12; 46%) risk of other
bias, with only one study rated as low (4%).

Random sequence generation (selection bias)_:l

Allocation concealment (selection blas}. -

Incomplete outcome data (attrition bias)_:-

Selective reporting (reporting blas}:—

COLTS I— |

Blinding of participants and personnel (performance blasJ_
Blinding of outcome assessment (detection bias}_

0% 25% 50% 75%  100%
.Hluh risk of bias ]

.an tisk of bias ]:lUncIearriskofhiss

Figure 2. Summary of risk of bias across all included distraction
studies.

Random sequence generation (selection h:as]_:l

Allocation concealment (selection DuasJ:_
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Selective reporting (reporing DiasJ[:_

otmer =< [

Blinding of participants and personnal (performance Dnas)_
Blinding of oufcome assessment (detection hlas]_

0% 5% 50% 5% 100%
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Figure 3. Summary of risk of bias across all included hypnosis
studies.

Hypnosis

Similarly, incomplete outcome data addressed was the
domain with the least risk of bias overall with five studies
(83%) rated as low risk of bias and only one study (17%) as
unclear. Blinding of participants and personnel and
blinding of outcome assessment had the poorest risk of
bias across studies with all studies rated as high. For
random sequence generation, four studies (67%) were
rated as unclear and two studies (33%) as low. The major-
ity of studies (n =4; 67%) were rated as unclear risk of bias
for random sequence generation, allocation concealment,
and selective reporting. The remaining studies were rated
as low risk of bias in random sequence generation (h =2;
33%), high risk of bias for allocation concealment (n=2;
33%), and high risk of bias for selective reporting (n=2;
33%). The three most recent studies (50%) were rated as
low for risk of other bias, with the three earlier studies
rated as high risk of other bias.

Results of Individual Studies and Synthesis of
Results

Distraction

See Figure 4 for the summary of intervention effect esti-
mates and confidence intervals, as well as the forest plot of
included studies examining the efficacy of distraction on
self-reported pain. Summaries and forest plots for remain-
ing pain and distress outcomes for distraction are available
in Supplementary Figures 5-9.
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Treatment Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random,35%Cl IV, Random, 95% CI
Balan 2009 288 228 50 794 168 50 4.1% -2.52 [-3.05, -1.99] —_—
Bellieni 2006 1315 163 46 2304 2457 23 42% -0.50 [-1.01, 0.00] i
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Cassidy 2002 1.36 1.39 31 203 1.9 28 42% -0.40 [-0.92, 0.12] —r
Cavender 2004 23 187 20 274 1863 23 39% -0.25 [-0.85, 0.35] e
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Kleiber 2001 324 185 22 27 14 22 3.9% 0.31[-0.28, 0.91] qr
Kristiansdottir 2011 0.94 158 79 1 095 39 46% -0.04 [-0.43, 0.34] -1
McCarthy 2010 339 354 240 307 321 278 51% 0.09 [-0.08, 0.27] d
MNguyen 2010 235 19 20 585 25 20 35% -1.46[-2.186, -0.75] —r
MNoguchi 2006 334 2867 42 353 276 20 41% -0.07 [-0.60, 0.46] S
Press 2003 28 2 48 as 29 46  45% -0.40 [-0.81, 0.01] -
Sander Wint 2002 1241 1357 17 17.23 1867 13 35% -0.29[-1.02, 0.43] L A
Sinha 2006 027 074 120 039 074 120 5.0% -0.16 [-0.42, 0.09] &
Tak 2006 258 189 20 185 118 20 38% 0.45[-0.17, 1.08] I
Vessey 1994 218 1861 50 323 178 50 46% -061[-1.02,-021] T
Wang 2008 455 226 100 522 253 100 49% -0.28 [-0.56, 0.00] -
Windich-Biermeier 2007 028 041 22 084 22N 28 4.0% -0.33[-0.89, 0.23] -
Total (95% CI) 1243 1229 100.0% -0.44 [-0.67, -0.21] &
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Figure 4. Forest plot of studies examining distraction for self-reported pain.

Pain Intensity. Twenty-four studies including 2,473
participants (n,= 1,243) revealed a significant effect of dis-
traction on self-reported pain (SMD = —0.44 [-0.67,
—0.21], Z=3.72, p < .01, > =86%). Analysis of the five
studies examining the effects of distraction with 447 par-
ticipants (n, =247) on observer-reported pain was not sig-
nificant (SMD =—-0.87 [-1.75, 0.02], Z=1.92, p=.05,
[*=94%). Two studies examining distraction on behav-
ioral measures of pain for 152 participants (n,=77) was
also not significant (SMD=-0.15 [-0.69, 0.40],
72=0.53, p=.59, I’=62%).

Distress. Four studies including 264 participants
(n,=130) revealed a significant effect of distraction on
self-reported distress (SMD =—-0.63 [—1.09, —0.17],
2=2.70, p<.01, I?=66%). Five studies on observer-
reported distress of distraction including 987 participants
(h, = 470) was not significant (SMD = —0.57 [-1.20, 0.05],
7Z=1.79, p=.07, ’=94%). Nine studies including 932
participants (n, = 454) revealed a significant effect of distrac-
tion on behavioral measures of distress (SMD = —0.32
[—0.63, —0.02],Z=2.06, p < .05, > =71%).

Hypnosis

See Supplementary Figures 10-12 for summary of inter-
vention effect estimates and confidence intervals, as well as
forest plots of included studies assessing the overall effi-
cacy of hypnosis on pain and distress.

Favours treatment Favours control

Pain Intensity. Five studies including 176 participants
(n,=97) revealed a significant effect of hypnosis on self-
reported pain (SMD=-1.40 [-2.32, —0.48], Z=2.97,
p<.01, 1*=85%). Although several studies examined
the effect of hypnosis on observer-reported and behavioral
measures of pain, no studies assessing observer-reported
pain and only one study assessing behavioral measure of
pain (Huet et al., 2011) provided data necessary for inclu-
sion in meta-analysis. Therefore, no conclusions could be
drawn.

Distress. Five studies including 176 participants
(n,=97) revealed a significant effect of hypnosis on self-
reported distress (SMD=-2.53 [-3.93, —1.12],
7=3.53, p<.01, I’=91%). Six studies including 193
participants (n, = 1006) revealed a significant effect of hyp-
nosis on behavioral measures of distress (SMD =—1.15
[—1.76, —0.53], Z=3.66, p < .01, I>=71%). Although
multiple studies examined the effects of hypnosis on ob-
server-reported distress, only one study included data nec-
essary for inclusion in meta-analysis (Katz et al., 1987); as
such, no conclusions could be drawn.

Quality of Evidence Summary

Distraction
The GRADE ratings for distraction are presented in Table II.
The quality of evidence was low for the outcomes of
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self-reported pain and behavioral measures of distress.
Thus, further research is likely to have an important
impact on our confidence in the estimate of these effects
and is likely to change the estimates for these two outcomes.
The quality of evidence was very low for all other outcomes,
including self-reported distress, observer-reported pain and
distress, and behavioral measures of pain. Given this, we are
very uncertain of the estimate of effects for these outcomes.

Hypnosis

The GRADE ratings for hypnosis are presented in Table III.
The quality of evidence was very low for all meta-analyzed
outcomes, including self-reported pain and distress, and
behavioral measures of distress. Thus, we are very uncer-
tain of the estimate of the effects for hypnosis.

Planned Subanalyses

Distraction Subtypes
See Table IV for a summary of intervention effect estimates,
confidence intervals, and test of subgroup differences for
distraction subanalyses. Forest plots are available in
Supplementary Figures 13-27. For the two studies com-
paring two different distraction interventions to a control
group (Bellieni et al., 2006; Jeffs, 2007), the distraction
interventions were categorized and considered separately
in the distraction subanalyses. Furthermore, given that
only two studies examined the effect of distraction on be-
havioral measures of pain, this outcome was not included
in subanalyses.

Adult Involvement Versus No Adult Involvement. Of the
26 distraction interventions examining self-reported pain,
11 (42%) had adult involvement. Studies including adult
involvement (SMD =-0.36 [-0.66, —0.05], Z=2.28,
p<.05, 1> =83%), as well as those without adult involve-
ment (SMD =-0.50 [-0.84, —0.15], Z=2.84, p < .01,
I=86%), showed a significant effect of distraction on
self-reported pain. The test of subgroup differences did
not reveal significant differences (x*=0.35, p=.55,
I=0%). Of the six distraction interventions examining
observer-reported pain, three (50%) had adult involve-
ment. Studies including adult involvement did not reveal
a significant effect (SMD = —0.40 [—1.40, 0.59], Z=10.79,
p=.43, I>=93%), and neither did those without adult
(SMD=-1.14 [-2.50, 0.22], Z=1.64,
p=.10, 1’=95%). The test of subgroup differences
showed no significant difference between distraction inter-

involvement

ventions with or without adult involvement on observer-
reported pain (Xz =0.73, p=.39, 2 =0%).

Of the four distraction interventions examining self-
reported distress, two (50%) were identified as having

adult involvement. Studies without adult involvement

Distraction and Hypnosis for Needle-Related Pain and Distress

showed a significant effect (SMD=-1.00 [-1.71,
—0.29], 2=2.77, p < .01, > =70%), whereas studies in-
cluding adult involvement did not reveal a significant effect
(SMD =—0.24 [—.65, 0.17], Z=1.16, p= .25, I’=0%).
The test of subgroup differences between distraction inter-
ventions with or without adult involvement on self-re-
ported distress was not significant (x*=3.31, p=.07,
I>=70%). Of the nine distraction interventions using be-
havioral measures of distress, six (67%) were identified as
having adult involvement. Studies including adult involve-
ment showed a significant effect (SMD = —0.47 [—0.86,
—0.08], Z=2.34, p<.05, I’=78%), whereas studies
without adult involvement did not reveal a significant
effect (SMD=0.02 [-0.51, 0.56], Z=0.09, p=.93,
I = 45%) of distraction on behavioral measures of distress.
The test of subgroup differences did not reveal significant
differences between distraction interventions (X2=2.10,
p=.15 1’=52%). No conclusions could be drawn
about the impact of adult involvement on observer-re-
ported distress, as the comparison included only a single
study in the no adult involvement category.

No/Low Technology Versus High Technology. Despite
contact with study authors, one study (McCarthy et al.,
2010) could not be clearly categorized, as both types of
distracters were used by participating children; therefore, it
was excluded from this category.

Of the 25 distraction interventions examining self-
reported pain, 7 (28%) were identified as using no/low-
technology distracters. Studies using no/low technology
(SMD =-0.57 [-1.06, —0.08], Z=2.26, p<.05,
I’=82%), as well as those using high technology
(SMD=-0.42 [-0.68, —0.16], Z=3.14, p<.0l,
I>=82%), showed a significant effect of distraction on
self-reported pain. The test of subgroup differences did
not reveal significant differences between distraction inter-
ventions (Xzz 0.28, p=.60, 1> =0%). Of the six distrac-
tion interventions examining observer-reported pain, two
(33%) used no/low-technology distracters. Neither studies
using no/low technology (SMD =—0.64 [—2.05, 0.76],
7=0.90, p=.37, I*=94%) nor studies using high tech-
nology (SMD =—0.83 [—1.97, 0.30], Z=1.44, p=.15,
I = 95%) revealed a significant effect. The test of subgroup
differences was not significant on observer-reported pain
(1*=0.04, p= .84, I*=0%).

Of the eight distraction interventions using behavioral
measures of distress, five (63%) were identified as using no
or low-technology distracters. Studies using high technol-
ogy showed a significant effect (SMD =—0.43 [—-0.85,
—0.01], Zz=2.01, p<.05, >=51%), whereas studies
using no/low technology did not (SMD =—0.34 [—0.88,
0.20], Z=1.23, p=.22, 2= 68%).However, the test of
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Table IV. Summary of Distraction Subanalyses

Distraction and Hypnosis for Needle-Related Pain and Distress

Outcomes

Number of interventions

SMD [95% CI]

Adult involvement

No adult involvement

Adult involvement

No adult involvement

XZ

p

12 (%)

Pain: self-report

Pain: observer report
Pain: behavioral measures
Distress: self-report
Distress: observer report

Distress: behavioral

11 (n,=607; n.= 645)
3 (n,=132; n.=130)
1 (n,=50; n.=50)

2 (n=42; n.=51)
4 (n,=350; n.=397)
6 (n,=384; n.=430)

15 (n,=636; n.=586)
3 (n,=115; n.=93)
1 (n,=27; n.=25)

2 (n,=88; n.=83)
1 (n,=120; n.=120)
3 (n,=70; n.=48)

—0.36 [-0.66, —0.05]
—0.40 [—1.40, 0.59]

—0.24 [-0.65, 0.17]

—0.47 [—0.86, —0.08]

—0.50 [-0.84, —0.15]
—1.14 [-2.50, 0.22]

—1.00 [-1.71, —0.29]

0.02 [—0.51, 0.56]

0.35
0.73

331

2.10

55
.39

.07

0
0

70

52

No/low tech

High tech

No/low tech

High tech

Pain: self-report

Pain: observer report
Pain: behavioral measures
Distress: self-report
Distress: observer report

Distress: behavioral

7 (n,=215; n.=208)
2 (n,=84; n.=84)
1 (n,=50; n.=50)
1 (n,=20; n.=23)
3 n,=103; n.=107)
5 (n,=94; n.=97)

18 (n,=788; n.=745)
4 (n,=163; n.=139)
1 =27, n.=25)

3 n=110; n.=111)
1 (n,=120; n.=120)
3 n,=116; n.=94)

—0.57 [-1.06, —0.08]
—0.64 [—2.05, 0.76]

—0.34 [—0.88, 0.20]

—0.42 [-0.68, —0.16]
—0.83 [—1.56, 0.30]

—0.43 [-0.85,—0.01]

0.28
0.04

0.07

.79

Interactive

Passive

Interactive

Passive

Pain: self-report

Pain: observer report
Pain: behavioral measures
Distress: self-report
Distress: observer report

Distress: behavioral

8 (n,=307; n.=293)
3 n,=151; n.=127)
1 (n,=50; n.=50)
2 (n=42; n.=51)
2 (n,=81; n.=85)
5 (n,=154; n.=135)

18 (n,=936; n.=938)
3 (n,=96; n.=96)
1 (n,=27; n.=25)
2 (n,=88; n.=83)
3 (n,=389; n.=432)
4 (n,=300; n.=343)

—0.50 [-0.83, —0.18]
—0.55 [—1.45, 0.34]
—0.24 [-0.65, 0.17]
—1.35 [-2.60, —0.11]
—0.41 [—0.88, 0.00]

—0.41 [-0.69, —0.12]
—0.99 [-2.55, 0.58]
—1.00 [-1.71, —0.29]
—0.14 [-0.40, 0.13]
—0.07 [-0.23, 0.09]

0.19
0.22

331
3.55
1.81

.66
.64

.07
.06
18

70
72
45

Child choice

No child choice

Child choice

No child choice

Pain: self-report

Pain: observer report
Pain: behavioral measures
Distress: self-report
Distress: observer report

Distress: behavioral

9 (n,=455; n.=412)
0

0

4 (n,=130; n.=134)
3 (n,=162; n.=165)
2 (ny=42; n.=42)

17 (n,=798; n.=819)
6 (n,=247; n.=223)
2 (n=77;n.=75)

0
2 (n,=308; n.=352)
7 (n,=412; n.=433)

—0.22 [—-0.45, 0.00]

—0.29 [-0.71, 0.13]
—0.21 [-0.63, 0.21]

—0.54 [-0.87, —0.20]

—1.01 [—2.87, 0.86]
—0.35 [—0.73, 0.04]

2.37

0.53
0.22

47
.64

58

Note. Bolded values indicate results significantly in favor of treatment efficacy.

SMD = standard mean difference; CI = confidence intervals; %= chi-square test of subgroup differences; 1*=measure of heterogeneity; n, = number of participants in study

treatment groups; n.=number of participants in study control groups.

subgroup differences did not reveal significant difference
between groups on behavioral measures of distress
(*=0.07, p=.79, I’=0%). No conclusions could be
drawn about the impact of technology on self- or ob-
server-reported distress, as only single studies were catego-
rized in the no/low-technology and high-technology groups
for the respective analyses.

Interactive Versus Passive. Of the 26 distraction inter-
ventions examining self-reported pain, 8 (31%) were iden-

tified as interactive. Interactive distraction studies
(SMD=-0.50 [-0.83, —0.18], Z=3.01, p<.0l,
I’=72%), as well as passive distraction studies
SMD=-0.41 [-0.69, -0.12], Z=2.81, p<.0l,

I=86%), showed a significant effect on self-reported
pain. The test of subgroup differences did not reveal sig-
nificant differences (XZ =0.19, p=.66, I =0%). Of the six
interventions

distraction examining observer-reported

pain, three (50%) were identified as interactive. Neither

interactive (SMD=-0.55 [—1.45, 034], Z=1.21,
p=.23, 1’=92%) nor passive distraction studies
(SMD=-0.99 [-2.55, 0.58], Z=123, p=.22,

I = 96%) revealed a significant effect. The test of subgroup
differences was not significant (x2:O.22, p=.64,
> =0%).

Of the four distraction interventions examining self-
reported distress, two (50%) were identified as interactive.
Passive distraction studies showed a significant effect
(SMD=-1.00 [-1.71, —0.29], Z=2.77, p<.0l,
> =70%), whereas interactive distraction studies did not
reveal a significant effect (SMD =-.24 [-0.65, 0.17],
7Z=1.16, p=.25, ’=0%). The test of subgroup differ-
ences between interactive and passive distraction inter-
ventions *=331, p=.07,
I°=70%). Of the five distraction interventions examining

was not significant
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observer-reported distress, two (40%) were identified as
interactive. Interactive distraction studies showed a signif-
icant effect (SMD=-1.35 [-2.60, —0.11], Z=2.14,
p <.05, 1>=91%), whereas passive distraction studies
did not reveal a significant effect (SMD = —0.14 [—0.40,
0.13], Z=1.01, p= 31, 1>=60%). The test of subgroup
differences was mnot significant (x2=3.55, p=.06,
1> =72%). Of the nine distraction interventions using be-
havioral measures of distress, five (56%) were identified as
interactive.  Neither interactive distraction studies
(SMD=-0.41 [-0.88, 0.06], Z=1.69, p=.09,
I=71%) nor passive interaction studies (SMD = —0.07
[—0.23, 0.09], Z=0.83, p= .41, 12 =1%) revealed a sig-
nificant effect. The test of subgroup differences was not
significant (XZ =181, p=.18, 12 =45%).

Child Choice Versus No Child Choice. Of the 26 distrac-
tion interventions examining self-reported pain, 9 (35%)
included some child choice. Studies not including child
choice (SMD = —0.54 [-0.87, —0.20], Z=3.16, p < .01,
1> =89%) showed a significant effect, whereas studies in-
cluding child choice (SMD=-0.22 [-0.45, 0.00],
7=1.97, p=.05, I’=53%) did not. The test of subgroup
differences did not reveal a significant difference
(x2=2.37, p=.12, 1> =58%). No conclusions could be
drawn about the impact of child choice on observer-re-
ported pain, as no studies included child choice.

Of the five distraction interventions examining ob-

server-reported distress, three (60%) included child
choice.  Neither studies including child choice
(SMD=-0.29 [-0.71, 0.13], Z=137, p=.17,
I>’=57%) nor studies without child choice
(SMD=-1.01 [-2.87, 0.86], Z=1.06, p=.29,

I* = 98%) were significant. The test of subgroup differences
did not reveal significant difference (3*=0.53, p=.47,
I* = 0%). Of the nine distraction interventions using behav-
ioral measures of distress, two (22%) were identified as
having child choice. Studies without child choice were
not significant (SMD =-0.35 [—0.73, 0.04], Z=1.76,
p=.08, 1> = 78%), whereas studies with child choice did
not reveal a significant effect (SMD = —0.21 [—0.63, 0.21],
7=0.98, p=.33, I’=0%). The test of subgroup differ-
ences was not significant (X2:O.22, p=.64, ?=0%).
No conclusions could be drawn about the impact of
child choice on self-reported distress, as all studies in-
cluded child choice.

Age Effects

Distraction. In the study by Fanurik and colleagues (2000),
data for self-reported pain was presented separately for
children in three age-groups (5-8, 9-12, and 13-16 year
olds). As such, these age-groups were categorized and

considered separately in the subsequent age subanalyses;
the younger two age-groups were categorized as Middle
Childhood and the oldest age-group was Adolescence.
Given that only two studies examined the effect of distrac-
tion on behavioral measures of pain, this outcome was not
analyzed. See Table V for a summary of intervention effect
estimates, confidence intervals, and test of subgroup dif-
ferences for age subanalyses. Forest plots are available in
Supplementary Figures 28-29.

Of the 26 distraction interventions examining self-re-
ported pain, 5 (19%) were categorized as Early Childhood,
17 (65%) as Middle Childhood, and 4 (15%) as
Adolescence. Analyses revealed a significant impact in
Middle Childhood (SMD=-0.57 [-0.88, —0.27],
72=3.64, p<.01, 1> =89%), but not in Early Childhood
(SMD = —0.24 [—0.52, 0.05], Z=1.64, p=.10, I = 38%)
or Adolescence (SMD=-0.03 [—0.31, 0.25], Z=0.21,
p=.84, I”=0%). The test of subgroup differences revealed
a significant difference depending on age-group (x> = 6.56,
p <.05, ’=70%). Of the nine distraction interventions
using behavioral measures of distress, five (56%) were cat-
egorized as Early Childhood and four (44%) as Middle
Childhood; no studies were categorized as Adolescence.
No significant effect was observed in Early
(SMD=-0.31 [-0.85, 0.22], Z=1.15 p=.25,
I?’=69%) or Middle Childhood (SMD=-0.31 [-0.71,
0.10], Z=1.49, p=.14, I’=75%). The test of subgroup
differences did not reveal significant differences (3= 0.00,
p=.99, I’=0%). No conclusions could be drawn
about the impact of age on observer-reported pain, self-
reported distress, and observer-reported distress given
that all or all but one study was categorized as Middle
Childhood.

Hypnosis. Of the seven studies examining hypnosis, six
(86%) were categorized as Middle Childhood and only one
(14%) as Early Childhood. Given this lack of variability,
subanalyses were not conducted.

Risk of Bias Subanalyses

See Table VI for a summary of intervention effect estimates,
confidence intervals, and test of subgroup differences for
risk of bias subanalyses. Forest plots are available in
Supplementary Figures 30-37.

Distraction. ~ Studies  reporting both  adequate
(SMD=-0.63 [-1.04, —0.22], Z=3.04, p<.0l,
[’=89%) and inadequate (SMD=-023 [-0.45,

—0.02], Z=2.09, p < .05, I*=70%) sequence generation
revealed a significant impact of distraction on self-reported
pain. The test of subgroup differences was not significant
(x*=2.83, p=.09, I*=65%). Studies reporting adequate
allocation concealment were not significant (SMD = —0.90
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Table V. Summary of Age Subanalyses

SMD [95% CI]
Middle childhood

Number of interventions

12 (%)

Adolescence

Early childhood

Adolescence

Middle childhood

Early childhood

Outcomes

Distraction

70

.04

6.56

—0.03 [-0.31, 0.25]

—0.24 [-0.52, 0.05] —0.57 [-0.88, —0.27]

4 (n,=134;n.=79)

920;n. = 946)

189;n.=204) 17 (n,

5 (n,

Pain: self-report

4 (n,=205;n.=180)
1 (n,=50; n.=50)

1 (n,=42; n.=20)

Pain: observer report

1 (n,=27;n.=25)

Pain: behavioral

4 (n,=130;n.=134)
4 (n, = 448:n, = 495)
4 (n,= 338, = 384)

Distress: self-report

1 m=22;n.=22)

Distress: observer report

.99

0.00

—0.31 [-0.71, 0.10]

—0.31 [-0.85, 0.22]

0

5 (n,= 1161 = 94)

Distress: behavioral

Hypnosis

o O ©O ©O O O

5 Mm=97; n.=79)

Pain: self-report

Pain: observer report

14; n.=15)

1 (=
5 (n,
1 (n,
5 (n,

Pain: behavioral

97; n.=79)

Distress: self-report

17; n.=19)

0

Distress: observer report

97; n.=79)

9; n.=9)

1 (n,

Distress: behavioral

Note. Bolded values indicate results significantly in favor of treatment efficacy.

number of participants in study treatment groups; n. = number of participants in study

= chi-square test of subgroup differences; 1= measure of heterogeneity; n,

SMD = standard mean difference; CI = confidence intervals; XZ

control groups.

Distraction and Hypnosis for Needle-Related Pain and Distress

[—1.93,0.13],Z=1.71, p=.09, 12 =82%), whereas stud-
ies categorized as inadequate allocation concealment indi-
cated a significant effect (SMD =—0.40 [—0.64, —0.16],
7=3.29, p< .01, ’=86%). The test of subgroup differ-
ences was not significant (x2 =0.85, p=.36, 12 = 0%). For
observer-reported pain, only one distraction study was cat-
egorized as reporting inadequate sequence generation and
all five studies were categorized as inadequate allocation
concealment; therefore, no subanalyses were conducted.
Given that only two studies examined the effect of distrac-
tion on behavioral measures of pain, this outcome was not
considered for risk of bias subanalyses.

Studies reporting adequate sequence generation were
not significant (SMD =—0.24 [—0.65, 0.17], Z=1.16,
p =25, 1>=0%), whereas studies reporting inadequate se-
quence generation did reveal a significant effect
(SMD=-1.00 [-1.71, —0.29], Z=2.77, p<.0l,
I°=70%) of distraction on self-reported distress. The test
of subgroup differences for the adequacy of allocation con-
cealment on self-reported distress was not significant
(x2:3.31, p=.07, I>=70%). No conclusions were
drawn about the impact of allocation concealment on treat-
ment efficacy for self-reported distress, as all but one study
reported inadequate allocation concealment. Of the five
studies examining observer-reported distress, two (40%)
reported adequate sequence generation. Studies reporting
adequate sequence generation showed a significant effect
of distraction on observer-reported distress (SMD = —1.35
[-2.60, —0.11], Z=2.14, p<.05, 1>’=91%), whereas
studies reporting inadequate sequence generation were
not significant (SMD =—0.14 [—0.40, 0.13], Z=1.01,
p=.31, I’=60%). The test of subgroup differences for
the adequacy of sequence generation on observer-reported
distress was not significant (xz =3.55, p=.06, 12 =72%).
Of the nine studies examining behavioral measures of dis-
tress, two (22%) were categorized as reporting adequate
sequence generation. Neither studies reporting adequate
(SMD = —0.26 [—0.66, 0.14], Z=1.26, p= 21, I*=0%)
or inadequate (SMD=—-0.33 [-0.73, 0.06], Z=1.66,
p=.10, I’=78%) sequence generation showed a signifi-
cant effect, and the test of subgroup differences was not
significant (> =0.07, p=.79, I’ =0%). No studies assess-
ing observer-reported or behavioral measures of distress
were categorized as adequate allocation concealment, and
therefore no subanalyses were conducted for these
outcomes.

Hypnosis. Studies reporting adequate sequence gener-
ation revealed a significant effect (SMD=—1.32 [—1.88,
—0.75], Z=4.55, p<.01, I’=0%) of hypnosis on self-
reported pain, whereas studies reporting inadequate se-
quence generation were not significant (SMD = —1.50
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[-3.19, 0.20], Z=1.73, p=.08, I’=92%). The test of
subgroup differences did not reveal significant differences
between studies (X2:O.04, p=.84, I2=0%). Studies re-
porting both adequate and inadequate sequence generation
revealed significant effects of hypnosis on self-reported dis-
tress (SMD =—-3.11 [—4.51, —1.70], Z=4.34, p < .01,
I>=68% versus SMD = —2.15 [—4.13, —0.16], Z=2.12,
p <.05, 12=93%) and behavioral measures of distress
SMD=-1.73 [-2.33, -1.12], Z=5.59, p<.0l,
[=0% versus SMD =—0.86 [—1.64, —0.09], Z=2.19,
p <.05, I°=74%, respectively). The tests of subgroup
differences did not reveal significant differences between
studies with or without adequate sequence generation for
self-reported distress (x*=0.60, p=.44, >=0%), or
for behavioral measures of distress (3>=2.96, p=.09,
1> =66%).

Given that all hypnosis studies were categorized as
reporting inadequate allocation concealment, no
subanalyses examining the effects of allocation conceal-

ment on efficacy of hypnosis were conducted.

Discussion

The goal of this systematic review was to provide a detailed
examination of the evidence for distraction and hypnosis.
These were the two psychological interventions identified
as having strong empirical support for reducing pain and
distress for children undergoing needle procedures in a
recent Cochrane Review (Uman et al., 2013). Specifically,
this review and meta-analysis was the first to systematically
examine a number of areas previously proposed to impact
treatment efficacy, including characteristics of distraction
interventions, child age, and risk of bias in study design.

Summary of Findings

Distraction and Subanalyses

Twenty-six randomized controlled trials examining the ef-
fects of distraction in 2,548 children aged 2-19 years met
inclusion criteria and provided data necessary for pooling.
Meta-analysis revealed that distraction led to significant
reductions in children’s self-reported pain and distress,
and behavioral measures of distress, as well as reductions
(not reaching statistical significance) in observer-reported
pain and distress during needle-related procedures. There
was no evidence currently to support the efficacy of dis-
traction for behavioral measures of pain.

As is consistent with previous systematic reviews
(DeMore & Cohen, 2005; Kleiber & Harper, 1999;
Malloy & Milling, 2010), distraction is a highly used and
investigated psychological intervention for managing pain
and distress during a variety of medical procedures,

Distraction and Hypnosis for Needle-Related Pain and Distress

including needles, across a range of health care settings.
Earlier reviews more strongly emphasized reductions in
distress and provided evidence for the reduction of pain
using behavioral measures (DeMore & Cohen, 2005;
Kleiber & Harper, 1999). The current review offers stron-
ger evidence for the efficacy of distraction for self-reported
pain and less for behavioral measures of pain, likely due to
the more stringent inclusion criteria and meta-analytic ap-
proach, as well as the increase in studies assessing self-
reported pain over time. Furthermore, the current review
extends the extant evidence and available support beyond
childhood and into adolescence.

Distraction Subtypes. After providing strong evidence
for the use of distraction overall, the recent Cochrane
Review (Uman et al., 2013) advocated strongly for the
field to begin dismantling the effective components of dis-
traction interventions. Based on the previously suggested
relevance of four characteristics known to vary across dis-
traction interventions (Bellieni et al., 2006; Gold et al.,
2006; Nilsson et al., 2008; Sinha et al., 2006), all distrac-
tion interventions were categorized based on their degree of
adult involvement, the use of no/low versus high-tech
distracters, the interactive versus passive nature of the dis-
traction, and the availability of child choice in distracters.
Although analyses revealed no statistically significant sub-
group differences for intervention efficacy based on distrac-
tion subtypes, a number of comparisons suggest areas for
further research to determine whether real differences are
found. Specifically, interventions without adult involve-
ment or using passive distraction were marginally more
efficacious for reducing self-reported distress than those
with adult involvement or interactive. Furthermore, inter-
active distraction interventions were marginally more effi-
cacious for reducing observer-reported distress. Given that
these findings are not statistically significant, they should
be interpreted cautiously. However, greater effect sizes have
previously been noted for pain and distress with distraction
interventions requiring overt behavioral responses from the
child, engaging multiple sensory modalities, or lacking
child choice (DeMore & Cohen, 2005). This supports
the recommendation that future studies directly compare
the efficacy of different types of distraction techniques and
assess the actual degree of child engagement with the
distracter (MacLaren & Cohen, 2005) and intervention fi-
delity (McCarthy et al., 2010) on treatment efficacy. It
should be noted that the efficacy of distraction for reducing
self-reported pain appears particularly robust irrespective
of variability across distraction interventions.

Age Effects. This review reveals the application of dis-
traction across a broad age range of children and adoles-
cents, of which only a few studies appear to tailor
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distraction strategies to child developmental level (e.g.,
Sinha et al., 2006). By applying the Standards for
Research (StaR) in Child Health guidelines for age
subanalyses (Williams et al., 2012), all included studies
were categorized based on sample mean age into Early
Childhood (2-5 year olds), Middle Childhood (6-11 year
olds), and Adolescence (12-19 year olds) and compared
across pain and distress outcomes. A significant subgroup
difference was observed for self-reported pain, with studies
reporting a sample mean age in Middle Childhood showing
a significant effect of distraction on self-reported pain.
Conversely, there was no evidence supporting distraction
for self-reported pain for studies reporting a sample mean
age in Early Childhood or Adolescence. Unfortunately, be-
havioral measures of distress was the only other outcome
that could be examined given the limited number of stud-
ies with a mean age in Early Childhood or Adolescence for
other outcomes. The vast majority of evidence supporting
the efficacy of distraction for needle-related pain and dis-
tress is from studies with children with a mean age between
6 and 11 years, with limited examination or evidence
specifically available for younger children (<5 years) or
adolescents (>12 years). Although there may be face
value to tailoring distraction strategies based on child
age, studies that use different distracters with different
age-groups or do not examine age through planned
group comparisons ultimately offer limited benefit for iden-
tifying which distracters are most effective for particular
children. Future studies should explore potential interac-
tions between child age and distraction characteristics on
intervention efficacy.

Hypnosis and Subanalyses
Seven randomized controlled trials examining the effects of
hypnosis in 222 children aged 3-16 years met inclusion
criteria and provided data necessary for data pooling. Meta-
analysis revealed that hypnosis led to significant reductions
in children’s self-reported pain and distress, and behavioral
measures of distress during needle-related procedures. No
conclusions could be drawn about observer-reported pain
and distress or behavioral measures of pain due to a lack of
studies examining those outcomes. Previous reviews have
similarly supported the efficacy of hypnosis for reducing
children’s pain and distress during needle procedures, as
well as for a broader range of medical procedures (Accardi
& Milling, 2009; Richardson et al., 2006). This review en-
hances our confidence in such conclusions given its meta-
analytic approach and more rigorous inclusion criteria.
Age Effects. Although previous research suggests that
child age may be particularly relevant for hypnosis efficacy
(Kuttner, 1988), we were unable to conduct planned age

subanalyses for hypnosis, as all but one study reported a
sample mean age in Middle Childhood (between 6 and 11
years), thereby precluding statistical comparisons. Thus,
although studies included children from early childhood
(<5 years) through to adolescence (>12 years), we are
unable to draw conclusions about the specific efficacy of
hypnosis in those age-groups. We strongly encourage re-
searchers to plan for age-group comparisons in future stud-
ies (Williams et al., 2012), as it remains unclear at what age
hypnosis may be particularly effective.

Level of hypnotic suggestibility has been repeatedly
linked to the efficacy of hypnosis for procedural pain and
distress (Richardson et al., 2006). Normative changes in
hypnotic suggestibility are noted across development and
are believed to peak between 8 and 12 years of age (Accardi
& Milling, 2009), suggesting that children of this age may
be most likely to benefit from hypnosis. However, other
research suggests that younger children are particularly
well-suited for hypnosis given its imaginative requirements
(Kuttner, 1988). Hypnosis may continue to demonstrate
efficacy when examined specifically in adolescents given
strong evidence for its efficacy in reducing pain in adult-
hood (Montgomery, DuHamel, & Redd, 2000). Child age
may also interact with particular characteristics of hypnosis
interventions to influence treatment efficacy, such as self-
hypnosis (Liossi & Hatira, 2003), the focus on analgesic
suggestions (direct) versus more general suggestion (indi-
rect; Richardson et al., 2006), or the application of
manualized treatments across wide age ranges (Liossi
et al., 2006) versus individual tailoring of the hypnotic
suggestion to children’s own interests and developmental
level (Kuttner, 1988).

Quality of the Evidence
Despite the promising support for distraction and hypnosis
for reducing needle-related pain and distress in children,
closer consideration suggests concerns with the quality of
available evidence on which these conclusions are based.
As the first application of the GRADE system to this line of
research (Guyatt et al., 2011, 2013), the quality of evi-
dence for distraction and hypnosis was rated as low to
very low across all pain and distress outcomes. This implies
that further research is likely to impact the estimate of
efficacy of distraction for self-reported pain and behavioral
measures of distress, and suggests uncertainty about the
true effects of distraction for other pain and distress out-
comes and for hypnosis. This is, in part, reflected by the
considerable heterogeneity observed in several analyses.
This disappointing current state of affairs should not
be surprising given the limitations in study design that
have been repeatedly identified in previous reviews of
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distraction and hypnosis alike (Accardi & Milling, 2009;
DeMore & Cohen, 2005; Kleiber & Harper, 1999;
Richardson et al., 2006; Uman et al., 2006, 2008, 2013).
Despite identifying and selecting the highest quality of
evidence available for inclusion in this review, a lack of
quality in study design, small samples, and generally
poor reporting led to the evidence being downgraded.
The majority of studies with unclear or high risk of bias
across several domains, particularly allocation conceal-
ment, selective reporting, and random sequence generation
is concerning. Furthermore, many studies include small
numbers of participants or chose only one or two out-
comes to assess primarily self-reported pain intensity. As
such, the quality of evidence was also often downgraded
owing to small numbers of participants available for anal-
yses. While 32 studies were included in the meta-analysis,
an additional 12 eligible studies were unfortunately ex-
cluded, as they did not provide necessary data for pooling
in published reports or via contact with study authors.
These are areas in which researchers can directly and
easily improve the quality of evidence they produce.
Blinding of participants and personnel, as well as outcome
assessment, are also problematic for risk of bias; however,
blinding is admittedly difficult and sometimes impossible
given the nature of psychological interventions. Of partic-
ular relevance for hypnosis are the majority of trials having
been conducted by one expert group. This weakens overall
confidence in the evidence for this intervention given the
potential for limited generalizability.

Risk of Bias Subanalyses.
of adequate random sequence generation and allocation

Subanalyses examining the effect

concealment (i.e., low risk of bias) on intervention efficacy
revealed no significant findings, although a number of
group differences not reaching statistical significance
were observed. In particular, studies reporting adequate
random sequence generation were marginally more effica-
cious for reducing self-reported pain and observer-reported
distress with distraction, and reducing behavioral measures
of distress with hypnosis. This is a positive observation, as
it suggests overall that more rigorous studies are support-
ing the efficacy of distraction and hypnosis, decreasing the
likelihood that poorly designed studies are driving
overestimates of treatment effects as have been noted in
reviews from other areas (Hamm et al., 2010; Hartling
et al., 2012; Savovic et al., 2012). Distraction studies re-
porting inadequate random sequence generation were mar-
ginally more efficacious for self-reported distress. Subgroup
analyses revealed no significant differences based on ade-
quacy of allocation concealment in estimating efficacy of
distraction studies in reducing self-reported pain. Owing to
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the overwhelming categorization of all but two distraction
studies and one hypnosis study as reporting inadequate
allocation concealment, this was the only outcome for
which the impact of allocation concealment on treatment
efficacy could be estimated.

Limitations

While this review and meta-analysis is the first to empiri-
cally examine the impact of distraction subtypes, child age,
or risk of bias in study design on the efficacy of psycho-
logical interventions for needle procedures, there are inher-
ent limitations to its approach. Subgroup analyses are
observational by nature and are not based on randomized
comparisons. As such, conclusions based on subgroup
findings need to be viewed as tentative. Although the
meta-analytic approach increases the validity of this re-
view’s findings and critically addresses the repeated criti-
cism of small sample sizes in studies in this area
(Richardson et al., 2006), we caution readers given the
noted methodological and statistical variability seen be-
tween studies and in a number of conducted analyses.
Our use of random effects analyses to address heterogene-
ity implies that findings are estimates of average treatment
effects with variability expected based on specific interven-
tion or study design (Cochrane Handbook, 2011). To con-
duct planned subanalyses of distraction characteristics and
age, distraction interventions were categorized based on
the distracter(s) received by the majority of children, and
studies were categorized based on the sample mean age
(followed by other available age information). This ap-
proach was taken in an effort to maximize inclusion of
studies and children in the analyses, although we acknowl-
edge that it inherently misclassifies a portion of children.
The subanalyses conducted in this review offer insight into
previously unexamined areas, and the identified limitations
suggest areas for future randomized controlled trials
specifically designed to address these comparisons.

Clinical Implications and Recommendations

The review reiterates the strong support both statistically
and clinically for use of distraction and hypnosis to manage
needle-related pain and distress in children and adoles-
cents; however, the quality of evidence on which that sup-
port is based is generally poor. These interventions were
selected for the current review given that they were the only
psychological interventions with evidence supporting their
efficacy as revealed in a recent Cochrane Review in this area
(Uman et al., 2013). Specifically, this review includes stud-
ies supporting the efficacy of distraction during a variety of
routine and more invasive needle procedures across a range
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of outpatient, inpatient, community, and emergency care
settings. The majority of evidence for hypnosis is drawn
from studies in pediatric oncology involving more invasive
needle procedures, such as lumbar punctures and bone
marrow aspirations. The broad age range of children in-
cluded in distraction and hypnosis studies suggests the
wide applicability of these interventions across develop-
ment; however, clinicians should be aware that less or lim-
ited evidence is available for their specific application in
younger children (<5 years) and adolescents (>12 years).
Furthermore, that most of these interventions are not tai-
lored based on child age, despite the potential relevance of
differences in hypnotic suggestibility (Accardi & Milling,
2009) or coping preferences (Skinner & Zimmer-
Gembeck, 2007) across development.

The robustness of distraction for reducing self-re-
ported pain intensity, irrespective of variations in distrac-
tion interventions, suggests that clinicians should feel
confident using any number of available distracter(s) to
manage children’s perceived pain during needle proce-
dures. This is promising for the clinical utility of distrac-
tion, given that clinicians can use distraction interventions
as appropriate for their setting, availability, resources, and
expertise. This may be particularly relevant given the trend
toward high-tech and costly distracters (e.g., Beran et al.,
2013), which may not be accessible to all clinicians.
However, additional research is needed to determine
whether or not the efficacy of distraction remains despite
intervention heterogeneity across other pain and distress
outcomes and across child development. For example, dis-
traction does not always happen in isolation. Some studies
included in this review use other interventions alongside
distraction (e.g., topical anesthetics or preparation/infor-
mation with distraction; see Uman et al., 2006, for a
broader discussion of combined interventions). As has
been noted elsewhere (DeMore & Cohen, 2005), time-ef-
ficiency and ease of use are also critical for clinical utility.
This may be particularly relevant when selecting between
psychological interventions given the significant variability
in by whom and for how long distraction is delivered, as
well as the potential need for additional training for clini-
cians and children to effectively benefit from hypnosis.

Conclusions

Over the past 10-15 years, the field has made several leaps
forward in the amount of evidence supporting the efficacy
of distraction and hypnosis for needle-related pain and
distress in children and adolescents (Kleiber & Harper,
1999; Wild & Espie, 2004). With the efficacy of these

interventions established, we recommend that the field
turn its efforts toward determining the best match of treat-
ment and/or characteristics of treatments for individual
children given their age, their previous experiences, the
health care setting, and the given needle procedure.
Critically, this can only be achieved by increasing the qual-
ity of the evidence produced. Researchers conducting trials
in this area should draw from available guidelines and stan-
dards for designing pediatric trials generally (StaR Child
Health) and specifically in pediatric pain regarding recruit-
ment and consent (Caldwell et al., 2012), adequacy of
sample size (van der Tweel et al., 2012), minimization of
risk of bias (Hartling et al., 2012), considerations of child
age (Williams et al., 2012), and selection, measurement,
and reporting of outcomes (Sinha et al., 2012), including
PedIMMPACT (McGrath et al., 2008) and CONSORT
(Altman et al., 2001). It would be unfortunate for future
reviews in this area to continue reiterating the same limi-
tations that have plagued the field for years.

Supplementary Data

Supplementary data can be found at: http://www.jpepsy.
oxfordjournals.org/
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