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Abstract

Children post-burn injury experience a range of psychosocial sequelae that benefit from early pro-
vision of psychosocial support. However, no systematic review exists evaluating the full range of
psychological interventions. Objective To critically evaluate psychosocial interventions for
children (<18 years old) with burn injuries in improving psychosocial recovery. Study design
All-language studies were identified from inception to March 2018 in six electronic databases and
appraised according to PRISMA checklist and Cochrane Risk of Bias Tool for quality. Studies were
stratified into three groups: distraction (virtual reality, child life therapy, imagery-based therapy,
hypnosis), burn camps, and other (social skills, cognitive behavioral therapy, parent group counsel-
ing). Results Out of a total of 5,456 articles identified, 297 underwent full review resulting in 27
included articles published between 1986 and 2018. Sample sizes ranged from 9 to 266, comprising
child and adult participants. A range of interventions and psychosocial outcome measures were
found. Several studies (n=21) reported statistically significant improvements in outcome; the ma-
jority were distraction interventions to reduce pain and anxiety. A limited number of studies show-
ing effect was found for cognitive behavioral therapy and parent counseling. Risk of bias was high
in studies of burn camps and mixed for all other interventions. Conclusions A range of psycho-
social interventions and outcome tools exist in pediatric burns. Distraction interventions prior to
and/or during dressing changes or physical therapy were shown to effectively reduce pain and anx-
iety for a wide range of pediatric ages.

Key words: burns; children; intervention outcome; psychosocial functioning; social and behavioral
skills; systematic review.

Introduction

Pediatric burns are devastating injuries and progress
has been made worldwide for their prevention due to
a range of primary prevention measures, such as
smoke alarms and thermostatic mixing valves (Mock,
Peck, Peden, & Krug, 2008; Smolle et al., 2017). As a
result of scientific advances in management of acute
burns (e.g., grafting) and the multidisciplinary care

offered by specialized pediatric burn centers, the sur-
vival rate of children with severe burns has increased
considerably (Hyland & Holland, 2015). The psycho-
logical consequences of burns are wide-ranging
(Bakker, Maertens, Van Son, & Van Loey, 2013) and
it is well-documented in the burn literature how out-
comes vary across the recovery phase (Liber, Faber,
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Treffers, & Van Loey, 2008). For example, the treat-
ment needs during the acute stage focuses on physio-
logical recovery which is accompanied by
management of pain, anxiety, distress, and depressive
symptoms while the long-term rehabilitative phase is
characterized by social reintegration challenges (e.g.,
family stressors, going back to school) and issues with
self-esteem and body image (Wiechman & Patterson,
2004). Depression and anxiety are typically problems
the child may struggle with even in the rehabilitative
phase. The psychosocial difficulties the child and
parents experience will therefore be influenced by the
period during which the assessment is made.

Children remain a high-risk group for experiencing
adverse psychological outcomes following a burn, par-
ticularly young ones, due to multiple factors related to
their stage of development, rapid rate of physiological
development, limited emotion regulation and commu-
nication skills, and the importance of a protective at-
tachment relationship early in life (De Young, Haag,
Kenardy, Kimble, & Landolt, 2016). Yet there are no
models of psychosocial recovery currently available
specific to a burn injury, although several theories in
recovery and adjustment to a visible difference may
apply to scarring from a burn (Armstrong-James,
2017). All professionals working with children have a
responsibility to assess the physical and psychosocial
needs of burn injured children and to provide
evidence-based intervention to ensure the best possible
recovery after such a traumatic, life changing experi-
ence. Burn victims and their families face not only
physical challenges post-injury, but also psychosocial
difficulties that often have devastating consequences
for quality of life (QOL) if not treated in an effective
and timely manner (Esselman, 2007). For intervention
strategies to be holistic, recovery targets must there-
fore focus on both the physiological and psychosocial
aspects of rehabilitation (Esselman, 2007; Wiechman
& Patterson, 2004).

Pain and anxiety management is a main priority in
the immediate care phase to assist in the recovery pro-
cess, physically, and psychologically (Mock et al.,
2008). The experience of pain, and especially poor
pain management, have been linked to psychological
sequelae such as depression, anxiety, helplessness and
withdrawal, factors which all impact on physical and
emotional recovery (Ghandi, Thomson, Lord, &
Enoch, 2010; Gorczyca, Filip, & Walczak, 2013). In
addition, other aspects arise including posttraumatic
stress symptoms (PTSS) or disorder (PTSD), social
stigmatization (Goodhew et al., 2014), bullying and
teasing (Rimmer et al., 2007a), and problems coping
with reintegration (De Sousa, 2010; De Young,
Kenardy, Cobham, & Kimble, 2012; Landolt,
Buehlmann, Maag, & Schiestl, 2007; Pan et al.,
2018). Reduced social competence (Szabo, Ferris,

Urso, Aballay, & Duncan, 2017) and personality dis-
orders in severe burns (Thomas et al., 2012) have also
been examined.

It is estimated that one-fourth to one-third of chil-
dren suffer acute and posttraumatic stress within the
first months after a burn (Bakker et al., 2013) and 36—
65% experience psychosocial problems including anx-
iety, depression, issues with self-esteem, among others
(van Baar et al., 2011). Significant deficits in multiple
functional domains (such as gross motor skills, lan-
guage, and play) were found in children 5 years from
the burn injury compared with age-matched peers
without a burn (Kazis et al., 2016), indicating the es-
sential need for adequate and timely psychosocial
interventions for children and adolescents. Equally im-
portant is the need to assist parents in the recovery
process, as parental distress has been shown to range
from 17% to 45% within the first 6 months of a
child’s injury (Bakker et al., 2013; De Young,
Hendrikz, Kenardy, Cobham, & Kimble, 2014;
Parrish et al., 2019). This is especially so for younger
children who are highly dependent on their parents
due to their limited range of skills to communicate or
cope with the pain and strong emotions associated
with a burn injury, particularly during burn dressing
changes (Egberts, de Jong, Hofland, Geenen, & Van
Loey, 2018). Parents’ mental health and well-being is
closely linked to the child’s age and distress levels
(Odar et al., 2013) and thus contribute to the develop-
ment and maintenance of recovery in their injured
child and to the family as a whole (De Young et al.,
2014; Landolt, Ystrom, Sennhauser, Gnehm, &
Vollrath, 2012; Phillips & Rumsey, 2008). Moreover,
effective pain management is a critical component of
psychosocial interventions and is central to the facili-
tation of recovery and positive psychosocial outcomes
(including mood, relationships with others, reintegra-
tion) after burn trauma (Fagin & Palmieri, 2017;
Ghandi et al., 2010).

Over time, the focus in pediatric burn care has
changed from survival and functional restoration to
include the provision of psychosocial care, defined as
providing culturally sensitive psychological, social,
and spiritual care during patient recovery and reinte-
gration (De Young et al. 2012; Dodd, Fletchall,
Starnes, & Jacobson, 2017). Interventions are tailored
to the acute, rehabilitation, and reintegration phases
(Arceneaux & Meyer, 2009) and include psychothera-
peutic approaches, distraction therapy with or without
virtual reality (VR), school reintegration (Dodd et al.,
2017), and burn camps (Rimmer et al., 2012). A num-
ber of studies support positive outcomes associated
with a specific psychosocial intervention for burn in-
jured children (Blakeney et al., 2005; Brown, Kimble,
Rodger, Ware, & Cuttle, 2014; Tarnowski, Rasnake,
& Drabman, 1987), but no systematic review has

6102 J18qWIBAON g0 UO J8SN [I0UN0Y) YoJeasay [edIpal\ Ueouly Yyinos Aq 26€1195/280zsl/Asdadl/c601 01 /10paoeasae-aoie-soueApe/Asdadljwoo dno-oiwepeose//:sdiy woll pepeojumod


Deleted Text: -
Deleted Text: one 
Deleted Text: one 
Deleted Text: &percnt; to 
Deleted Text: five 
Deleted Text: six 

Psychosocial Interventions Targeting Recovery in Child and Adolescent Burns 3

been completed evaluating the full range of psycholog-
ical interventions available, for example, pain man-
agement options only for all ages (Luo, Cao, Zhong,
Chen, & Cen, 2019; Scapin et al., 2018) or burn
camps only (Kornhaber et al., 2019; Gaskell et al.,
2010; Maslow & Lobato, 2010). The objective of this
review was to identify and critically evaluate the types
of psychosocial interventions, outcome measures uti-
lized, and quality of comparative studies directed at
supporting the psychosocial recovery of pediatric burn
survivors. Filling this knowledge gap is important for
child survivors, their families, and pediatric resource
providers.

Methods

The review was conducted and reported following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement and checklist
(Liberati et al., 2009). An all-language search was con-
ducted of published literature across six databases
[Medline (Ovid), PsycInfo (Ovid), Embase (Elsevier),
CINAHL (Ebsco), Web of Science (Thomson Reuters)
and Cochrane (Wiley)] not limited in time, language,
or study design. The literature search was conducted
by the Karolinska Institutet Library and the
Information Services Division of the South African
Medical Research Council (SAMRC) assisted with
obtaining articles. The search strategy consisted of a
range of Medical Subject Headings (Supplementary
File 1). Supplementary “snowballing” techniques were
used to augment search sensitivity by searching the
references of all full-text articles, and correspondence
with authors of included studies when necessary for
obtaining full texts not sourced online.

The review included all interventions with a psy-
chological or psychosocial focus for pediatric burn
survivors 18 or younger or their parents/caregivers.
Inclusion criteria were the following: (a) children up
to 18 years of age or parents of children who suffered
a burn injury; (b) all burn types and severities; (c) psy-
chosocial intervention in the form of cognitive based
therapy, art therapy, social work contact, counseling,
psychologist or psychiatrist support, support groups,
school adjustment; (d) use of a psychological/psycho-
social related test or outcome tool for depression, anx-
iety, PTSD, PTSS, acute stress disorder (ASD),
externalizing behavior, body and self-esteem, social
functioning, hospital anxiety scale, QOL in child sur-
vivors or parent of child; (e) family, parent or child
therapies or interventions; (f) any language publica-
tion; (g) comparative or experimental studies, single
group studies with a pre- and post-assessment over
time without a control group. Exclusion criteria in-
cluded: (a) child survivors above 18 years of age only;
(b) medical assessment and treatment without a

psychosocial component; (c) case studies, reviews, the-
ses, letters to editors, editorials, commentaries, and
conference abstracts.

Studies of all languages were identified from incep-
tion to March 2018 and were assessed for inclusion,
reviewed, and critically appraised independently by
two reviewers and disagreements were resolved
through discussion. Forty-six from 292 of the studies
were analyzed by a third reviewer for arbitration re-
garding inclusion. Two of the 46 articles reviewed
were in a foreign language not practiced by the
authors, and these were reviewed by a native speaker
who received the inclusion and exclusion criteria and
discussed the articles with the authors. Data were
extracted under the following headings: author, coun-
try, participants, setting, intervention and dosage,
study design/number of controls, child outcome meas-
ures and results. For studies which included a control
or comparison group, effect sizes, and p-values were
reported. Effect size estimates were calculated for
studies for which these were not reported. The stan-
dard convention for interpreting Cohen’s d and
eta-squared (2) were used: d=0.2 (small), d=0.5
(medium), d = 0.8 (large); n* = 0.01 (small), * = 0.06
(medium), #* > 0.14 (large) (Lakens, 2013). Pilot ex-
traction was performed on the first five studies with
full agreement between the two reviewers on the data
extracted. They then proceeded to extract the data
from the remaining studies.

Included studies were assessed using the Cochrane
Risk of Bias Tool (Higgins et al., 2011) at study level
by the same two independent reviewers in an un-
blinded manner. The Cochrane Risk of Bias Tool eval-
uates studies across five domains: selection, perfor-
mance, attrition, reporting, and other bias. Each
domain is rated as either “low,” “high,” or “unclear,”
Studies with randomized controlled designs were eval-
uated across all five domains. Comparative studies
with no randomization were assessed across three
domains only (attrition bias, reporting bias, and other
bias). Assessment of risk of bias associated with ran-
domization, blinding of assessors and participants,
and blinding to the outcome were not assessed in the
non-randomized studies. Risk of bias figures were gen-
erated using Review Manager 5.3 (Review Manager
(RevMan) [Computer program] Version 5.3, 2014).
Due to the variation in study design, intervention
approaches, definition of psychosocial recovery and
outcome measures employed by the different studies, a
meta-analysis of data was not possible (Liberati et al.,
2009). The content of the systematic review including
reporting of the title, abstract, methods, results, dis-
cussion, and funding is presented in the PRISMA
checklist (Supplementary File 2). Lastly, preparation
and reporting of this review article was guided by the
Checklist for Preparing and Evaluating Review
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Articles (https://academic.oup.com/DocumentLibrary/
jpepsy/Checklist_for_Preparing_and_Evaluating_Review_
Articles.pdf) (see Supplementary File 3).

Results

Search Findings and Study Characteristics

Out of a total of 5,456 articles identified, 297 under-
went full-text review resulting in 27 included articles
meeting the inclusion criteria. The studies ranged from
1986 to 2018 (see Table I; Figure 1) and comprised
children and adult participants. All but two studies in
Iran (Kaheni, Rezai, Bagheri-Nesami, & Goudarzian,
2016) and Nicaragua (Tropez-Arceneaux, Castillo
Alaniz, & Icaza, 2017) were conducted in high-
income countries as defined by the World Bank (2019)
classification of economies based on gross national in-
come per capita: Australia, Canada, the Netherlands,
Sweden, Switzerland, United Kingdom, and the
United States. The sample size was generally small
across the studies with the total number of partici-
pants ranging from 9 to 266 with 18.5% including
100 or more participants. The majority (16 studies)
took place in the acute phase post-burn in the inpa-
tient or outpatient setting. Sixteen used a randomized
design, five used a non-randomized controlled design
and six were pre- and post-test. Fifteen different psy-
chosocial outcomes were assessed, and all used one of
44 standardized measures to assess the outcomes (see
Table I). None of those standardized measures were
burn-specific. The majority measured stress and anxi-
ety, including ASD and PTSD followed by other meas-
ures (e.g., self-esteem, confidence, social relationships,
depression, behavioral, and social problems).
Interventions were delivered by a variety of trained
psychologists, burn medical staff, child life therapists,
physiotherapists, and child psychiatrists. Post-
assessment of interventions ranged from immediately
after the treatment to 1-year follow-up.

The 27 studies were grouped into three categories
for further analysis based on type of intervention: (a)
distraction interventions during dressing changes
(n=16 studies) through the use of VR (n=11), pre-
dressing teaching and distraction provided by a child
life therapist (#=3) and imagery-based treatment
(n=1) and hypnosis (n=1); (b) residential burn
camps (7=7); and (c) other interventions (7 =4 stud-
ies) consisting of cognitive behavioral therapy (n=2)
and parent group counseling (7 =2).

Distraction Interventions

Sixteen interventions targeted pain and anxiety man-
agement prior to or during dressing changes or physi-
cal therapy, age range 2 months to 18 years. Eleven
studies used a form of VR distraction, that is, aug-
mented, multimodal, or computer game during

dressing changes or physical therapy and demon-
strated significantly positive effects on child pain and
anxiety compared to standard care, as reported by the
children themselves, their parents or the nurses. VR
refers to creating a virtual world, typically using 3D
animation in a video game as utilized in the study by
Burns-Nader, Joe, and Pinion (2017), Kaheni et al.
(2016), and Khadra et al. (2018), or for which a head-
set may be required in the studies by Das, Grimmer,
Sparnon, McRae, and Thomas (2005), Jeffs et al.
(2014), and Kipping, Rodger, Miller, and Kimble
(2012). The Burns-Nader et al. (2017) video game was
found to significantly reduce procedural pain and
emotional responses with effect sizes ranging from
small to large (d =0.39-0.84) for pain outcomes and
small to very large (d=0.46-1.43) for emotional
responses during wound care procedures. The video
game in the Kaheni et al. (2016) study was found to
significantly reduce pain during burn wound dressing
procedures with a very large intervention effect
(d=3.75) found for pain outcome. The video game in
the Khadra et al. (2018) study was not associated with
a reduction in pain and anxiety. The VR interventions
with headsets in the studies by Das et al (2005) and
Jeffs et al. (2014) both resulted in significant reduc-
tions in pain with a very large effect associated with
the Das et al. (2005) study (d =1.16) and an interven-
tion effect ranging from medium to very large
(d=0.54-1.25) for perceptions of pain in the Jeffs
et al. (2014) study.

Immersive VR tested by Schmitt et al. (2011) and
Sharar et al. (2007) allowed the child to navigate a vir-
tual environment and interact in it. The VR intervention
in the Schmitt et al. (2011) study was associated with a
marked reduction in pain with a clinically significant in-
tervention effect for cognitive pain (44%), affective pain
(32%), and sensory pain (27%). Sharar et al. (2007)
reported diminished procedural pain with reduced levels
of pain intensity, pain unpleasantness and time thinking
about pain in the intervention group compared to the
control group. Intervention effects were very large for
pain intensity (d=3.30), pain unpleasantness
(d=3.17), and time thinking about pain (d=S5.32).
Augmented reality used by Mott et al. (2008) differed
from the VR interventions in that it used overlays of vir-
tual images onto the child’s existing, physical environ-
ment rather than creating a complete virtual world.
Procedural pain was significantly reduced in the inter-
vention group for child pain assessment and parent pain
assessment with a very large intervention effect on pain
outcomes (d = 3.54) (Mott et al., 2008).

The multimodal distraction (MMD) utilized in
three additional studies (Brown et al. 2014;
Miller, Rodger, Bucolo, Greer, and Kimble, 2010;
Miller, Rodger, Kipping, and Kimble, 2011) differed
from the other VR devices in that it did not require a
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Figure 1. PRISMA flow diagram demonstrating included and excluded studies and the reasons for exclusion in the system-

atic review.

headset; it was provided in the form of a hand-held de-
vice that a child interacted with through movement,
character insertion, and touch; 3D animation and in-
teractive stories were developed to prepare the child
for what to expect in the dressing change and to en-
gage the child. In Brown et al. (2014), the MMD inter-
vention was associated with a reduction in pain and
anxiety and the effect size was reported to be small to
medium (d=0.39-0.58) on outcomes of pain.
Similarly, in the Miller et al. (2010) study, a signifi-
cant reduction in reports of pain were reported by,
parents, and nurses. Eta squared (1) was reported as
the effect size estimate with the intervention account-
ing for 24.5-41.0% of the total variance in procedural
pain outcomes. In the following Miller et al. (2011)
study, children who received the intervention had a re-
duction in the length of treatment, days to healing,
and number of pain adverse effects both pre-
procedurally and during the procedural. The

intervention effect was found to be very large with
Cohen’s d ranging between 1.38 and 1.44.

Two studies provided distraction by a child life thera-
pist involving the parent(s) in the intervention (Hyland
et al., 2015; Moore, Bennet, Dietrich, & Wells, 2015).
A qualified child life specialist provided support prior to
and during the first burn dressing change using age-
specific distraction techniques for children and verbal
support for the parents. Only the Hyland et al. (2015)
study was found to significantly alleviate pain and dis-
tress in parents and burn-injured children less than 1
year to 15 years of age compared to standard care. The
intervention had a very large effect on pain outcomes
(d=1.19). The Moore et al. (2015) study focused on
younger children with a median age of 3years; it
reported less distress in the children and higher parent
satisfaction in caregivers who observed medical play
compared to standard preparation but without statisti-
cally significant differences between the two groups. An
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older study by Foertsch, O’Hara, Stoddard, and Kealey
(1998) utilized familiar imagery-based treatment with
children 3-12 years of age undergoing dressing changes.
Children were presented with stories based on memories
or experiences from their lives that were meant to create
images for the child in their imagination. This interven-
tion did not show an effect compared to a social support
control group in which the children received words of
encouragement but no imagery engagement.

Lastly, Chester and colleagues (2018) investigated
the use of hypnosis in addition to standard care (phar-
macological pain relief and distraction using hand-
held electronic games or toys) delivered during burn
wound care by a hypnotherapist in a randomized con-
trolled trial (RCT). Significantly decreased anxiety lev-
els were reported for children 4-16years in the
hypnosis group at the second dressing change and sig-
nificantly lower parent-reported pre-dressing applica-
tion pain at the third dressing change compared to the
parents of the standard care group. The intervention
effects were very large with d=0.8 for anxiety at the
second dressing change and d=0.91 for parent
reports of pain at the third dressing change. There
were no significant differences in self-reported pain in-
tensity and mean time to re-epithelialization between
the hypnosis and standard care group.

Burn Camps

The seven studies evaluated the effectiveness of resi-
dential burn camps of approximately 1-week duration
for children 6-19 years of age, to promote interactions
with other young burn survivors, to foster companion-
ship and learn from each other about coping with a
burn. Camp staff in the studies consisted of persons
who work in burn centers, have experienced a burn
themselves or have a relative with a burn. A variety of
psychosocial social, behavioral and well-being activi-
ties are offered to the children, ranging from body
paint, to sports, bowling, cinema, campfire, and team
building, with emphasis on fun, mastering new skills,
and building self-confidence.

Four studies reported significant, positive effects.
Armstrong-James, Cadogan, Williamson, Rumsey, and
Harcourt (2018) showed significantly lower perceived
stigmatization scores and significant improvement of
satisfaction ~with appearance; the intervention
explained between 64% of the variance in perceived
stigmatization and 65% variance in satisfaction with
appearance. Bakker, Van der Heijden, Van Son, Van de
Schoot, and Van Loey (2011) demonstrated decreased
levels of dissatisfaction with appearance in camp group
versus no camp comparison group 1 week after the
camp, however, the effect of the intervention was negli-
gible (d=0.006). Rimmer et al. (2007b) reported in-
creased self-esteem in a camper versus a non-burn
camper comparison group at 1 year after the camp.

The effect of the burn camp at year one was found to
be small (d=0.27). Arnoldo, Crump, Burris, Hunt,
and Purdue (2006) and Biggs, Heinrich, Fekel, and
Cuono (1997) found no changes in self-esteem when
comparing baseline to end of the 1-week camp. The
Tropez-Arceneaux et al. (2017) study reported
improvements in campers’ self-esteem with a very large
intervention effect (d =1.20); however, no statistically
significant levels were reported for anxiety and depres-
sion symptoms. The study by Gaskell (2007) employed
mixed-methods in which both quantitative and qualita-
tive analyses were used to evaluate burn camps and the
qualitative analysis illustrated common themes of im-
proved confidence and coping after involvement with
the burn camp. No improvement was reported for self-
esteem, social relationships and emotional and behav-
ioral well-being after burn camp participation.

Other Psychosocial Interventions: Social Skills
Training, Cognitive Behavioral Therapy, and
Parent Counseling

Two studies used cognitive based therapy to target
two different age groups. The Blakeney et al. (2005)
study was a 4-day social skills training for children,
average age 14years, and demonstrated significantly
more improvement in social skills in both internalizing
(how they felt) and externalizing behavior (how they
behaved towards others), as well as fewer total behav-
ioral problems at 1-year follow-up compared to the
controls. The intervention effect for all outcomes were
small with d=0.29 for Iinternalizing behavior,
d=0.20 for externalizing behavior, and d=0.25 for
total behavioral problems. The study by Kramer and
Landolt (2014) included children 2-16years of age
and in turn the results were very age-dependent; two
treatment sessions took place within 1-month post-
burn dealing with reconstruction of the injury, identi-
fying dysfunctional appraisals, and developing coping
skills. The intervention showed no effect in preschool
children. However, school-aged children had signifi-
cantly fewer internalizing problems at 3-month
follow-up compared to controls. A medium effect size
was found for this difference in internalizing problems
with a standard mean difference (SMD) = 0.50. SMD
is also referred to as Cohen’s d.

Focusing on parents of child burn survivors, Rivlin,
Forshaw, Polowyj and Woodruff (1986) assessed the
use of 1-hr parent counseling sessions for psychosocial
recovery in parents of child burn survivors during in-
patient care using a pre-post study design without a
control group. They were able to show an effect in re-
duced parental anxiety before and after each session
(total of 50 sessions with 266 responses to the ques-
tion “How do you feel now?” before and after the ses-
sion) with a very large reported intervention effect
(d=1.33). Sveen, Andersson, Buhrman, Sjoberg, and
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(a)

Blinding of outcome assessment (detection bias)

(b)

Randem sequence generation (selection bias)

. . Blinding of participants and personnel (performance bias)
. . Blinding of outcome assessment (detection bias)

. . Allocation concealment (selection bias)

= . . Selective reporting (reporting bias)

. . . . Incomplete outcome data (attrition bias)

. . . . = | Allocation concealment (selection bias)

. . . . . . . Blinding of participants and personnel (performance bias)

Blank entries refer to risk domains that were not appropriate for evaluating non-randomized controlled trials

Figure 2. Cochrane risk of bias summary.

Willebrand (2017) also evaluated a parent counseling
intervention employing a stronger, RCT study design.
The results showed that counseling significantly de-
creased posttraumatic symptoms at 3-month and 12-
month follow-up compared to the wait-list control
group. At 3-month follow-up, the intervention effect
was medium (d =0.47) and very small (d=0.007) at
12-month follow-up.

Assessment of Bias

A risk of bias summary is presented in Figure 2 for all
studies combined and the results presented for the
three types of intervention: distraction, burn camps,
other intervention. Distraction interventions with
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RCT designs generally demonstrated “high” risk for
allocation concealment and blinding of participants
and assessors as well as outcomes. This is due to asses-
sors and interventionists most often aware of group al-
location and outcomes being assessed by self-report
measures. Both RCT and non-RCT in the distraction
and other interventions groups rated “low” on risks
for attrition, selective reporting, and other bias. The
risk for randomization, allocation, blinding of asses-
sors and participants and outcome blinding were var-
ied. In contrast, studies evaluating burn camp
interventions were generally at high risk of bias as
none were randomized and allocation concealment/
blinding of participants and researchers or outcome
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assessors was not applicable as none of these studies
had a control group. Across the three groups perfor-
mance and detection bias were typically a concern in
the studies included but attrition bias low.

Discussion

Main Findings

This review identified 27 studies dating from 1986 to
2018 targeting psychosocial interventions for burns in
children. The majority of the interventions targeted
the acute phase post-burn in the hospital, a demanding
and critical time in the physical recovery process with
high levels of pain. Only three studies included parents
and children combined in the intervention (Hyland
et al., 2015; Moore et al., 2015; Sveen et al., 2017).

In the first group using distraction, 13 out of the 16
studies providing distraction intervention prior to/dur-
ing each dressing changes or physical therapy were
shown to be effective in reducing pain and anxiety.
These results are similar to those found in two reviews
on all ages investigating the use of VR for procedural
pain in management of burns in addition to medica-
tion (Luo et al., 2019; Scapin et al., 2018). We found
no studies utilizing innovative Web- or App-based
interventions utilized in other pediatric studies outside
of this review (Boixados, Hernandez Encuentra, Nieto
Luna, Huguet, & Aumatell, 2014; Grist, Porter, &
Stallard, 2018). The effectiveness of the education and
distraction provided by a child life therapist during the
hospital stay was mixed as only one out of two studies
found (Hyland et al., 2015) showed significant differ-
ences between the intervention and control groups. In
comparison, there was no effect in using imagery-
based distraction during dressing changes (Foertsch
etal., 1998).

The study on clinical hypnosis during wound care
(Chester et al., 2018) demonstrated a significant re-
duction in anxiety reported due to the hypnosis in ad-
dition to standard distraction techniques and pain
medication but did not reveal significant differences in
self-reported pain or time to re-epithelialization com-
pared to standard care. This differs from a systematic
review and meta-analysis of RCTs in adults suffering
from a burn injury showing statistically significant re-
duction in anxiety and pain (Provengal, Bond,
Rizkallah, & El-Baalbaki, 2018). Thus, more research
is needed prior to making clinical recommendations.
In this group of studies, there was low risk for bias
overall, except for allocation concealment and blind-
ing bias which were high or unclear.

In the second group of residential burn camps for
children and adolescents, there were significant
improvements in standardized, measurable psychosocial
outcome measures in four studies (Armstrong-James
et al., 2018; Bakker et al., 2011; Rimmer et al., 2007b;

and Tropez-Arceneaux et al., 2017) out of the total of
seven. Children, parents, and staff consistently report in
a qualitative manner the progress made in social skills,
coping, and self-confidence as a result of participating in
the camp activities and interacting with peers in a safe
environment. This includes perceived benefits of com-
panionship and coping. The risk of bias overall was
high in this type of intervention due to the limitations in-
herent to the study design, that is, no control group, no
randomization. This finding supports earlier reviews fo-
cusing exclusively on burn camps that found a discrep-
ancy between qualitative studies with children, parents,
and staff consistently reporting benefits of burn camp
participation (e.g., improving self-esteem and promoting
social and coping skills), while quantitative methods
demonstrated little consistent evidence of change due to
the complexity of measuring constructs, for example,
self-esteem (Kornhaber et al., 2019; Gaskell et al., 2010;
Maslow & Lobato, 2010). Recommendations for a
more robust research methodology to evaluate the effi-
cacy of burn camps has been presented earlier (Gaskell
et al., 2010) and the need to determine the reasons for
discrepancy between the qualitative and quantitative
studies (Kornhaber et al., 2019).

In the third group comprising all other types of
interventions, the two studies on cognitive based ther-
apy (Blakeney et al., 2005; Kramer & Landolt, 2014)
targeted social skills and coping skills training and had
age-dependent results for reducing internalizing and
externalizing behavioral problems. There was no “one
size intervention fits all children” as preschool chil-
dren responded differently than school-aged children
to the intervention provided. This highlights again the
complexity of tailoring the intervention to the age of
the child, while also requiring large sample sizes.
Research also shows there is benefit in offering cogni-
tive behavioral therapy-based interventions alongside
biofeedback and VR (Gupta, Scott, & Dukewich,
2018). Parent counseling was employed for an ex-
tended period of time and the RCT by Sveen et al.
(2017) was able to demonstrate its effectiveness in
assisting psychosocial recovery in the parents of child
burn survivors. For these interventions large scale
studies would be required to assess the evidence, in
groups of various ages and settings.

Differences in frequency and setting may explain
the differences in the effectiveness of psychosocial
interventions (De Young et al., 2016; Price, Kassam-
Adams, Alderfer, Christofferson, & Kazak, 2016;
Rosenberg, Rosenberg, Rimmer, & Fauerbach, 2018).
Burn dressing changes occur frequently so these inter-
ventions are used repeatedly, compared to the limited
number of sessions provided in the cognitive behav-
ioral therapy study at the hospital (two sessions) or to
burn camps which are typically offered once a year for
5 days. Thus, the distraction interventions are able to
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have an effect immediately post-injury (De Young
et al., 2012). This is reflected in a systematic review
and meta-analysis showing multiple-session, early
interventions posttrauma yielded the highest benefits
in the first 3 months post-event (Roberts, Kitchiner,
Kenardy, & Bisson, 2009). In addition, the distrac-
tion techniques using VR or multimodal devices at
the inpatient setting were implemented with no spe-
cialized staff, compared to education and distraction
provided by a child life therapist or cognitive behav-
ioral therapy requiring the presence of trained staff.
This may also contribute to increased use of the inter-
vention. VR and multimodal approaches appear to
be valuable, accessible tools for use by clinicians and
burn care staff as adjunctive therapies in the treat-
ment and management of burn wound-related pain
and anxiety. Pain has been shown to be strongly asso-
ciated with emotional responses, for example, de-
pression, anxiety, withdrawal, and sleeplessness,
factors which typically contribute to non-compliance
with treatment and protracted healing (Ghandi et al.,
2010; Gorczyca et al., 2013). Effective pain control
through the use immersive VR interventions in con-
junction with pharmacological therapies during
hospitalization will therefore strengthen the recovery
process.

This review also highlights the variability in con-
ceptualization and measurement of psychological and
social recovery in children after a burn. All 27 studies
included in this review utilized standard, non-burn
specific outcome measures to capture the multidimen-
sional nature of well-being and captured fifteen psy-
chosocial outcome measures. Surprisingly, no study
was identified that utilized a burn specific measure.
Condition-specific well-being measurements are par-
ticularly informative due to the individual consequen-
ces of burn injury that would not otherwise be
captured by generic tools (Druery, Newcombe,
Cameron, & Lipman, 2017). Furthermore, only three
out of the 27 studies involved both the injured child
and the parents, although research shows that parental
distress is an important predictor of psychological re-
covery in the child (Kassam-Adams, Bakker, Marsac,
Fein, & Wainston, 2015; Landolt et al., 2012). The
number of studies in this review addressing psychoso-
cial sequelae outside of painful procedures was also
limited; only two studies (Blakeney et al., 2005;
Kramer & Landolt, 2014) of the 27 were identified
utilizing cognitive behavioral therapy, whether for the
child or combined for a child and caregiver. This may
be due to lack or limited access to such therapy in
some settings (Harcourt et al., 2018).

All but two studies were from high-income coun-
tries and, as a result, it was not possible to assess the
applicability and effectiveness of the interventions to
other contexts, such as the use of VR games in

resource poor settings. This review has emphasized
the lack of intervention research in low-income coun-
tries which are characterized by severe resource con-
straints (Rode et al., 2013) where burn victims will
face very different socioeconomic challenges (e.g.,
poor sanitation, lack of access to comprehensive pri-
mary healthcare) compared to their high-income coun-
terparts (Burrows, Van Niekerk, & Laflamme, 2010).
An intervention with proven efficacy in a high-income
context may not be successfully implemented in a low-
income context due to resource barriers (e.g., human
resources, financial limitations) and non-uptake of
treatment by patients (Alonge et al., 2019). Research
in low-income settings is therefore necessary to ensure
that interventions are designed and implemented in a
practical, cost-effective manner (Watson, Sahota,
Taylor, Chen, & Lilford, 2018).

Strengths and Limitations

This systematic review is the first to date to investi-
gate the full range of psychosocial interventions avail-
able for child burn injuries. A large number of
databases were searched with the assistance of expert
library staff. Furthermore, a broad definition of psy-
chosocial recovery was included in order to have a
comprehensive assessment of the range of interven-
tions and outcome measures used. An internationally
recognized systematic tool was used to assess risk of
bias in the interventions. Nonetheless, a number of
limitations exist. In accordance with the PRISMA
guidelines, the grey literature was not searched. Thus,
studies evaluating interventions may have been under-
taken but not published in peer-reviewed journals or
are unpublished theses. However, these may be of
limited number as this review was able to identify
published studies with small sample sizes, non-
significant findings and limited methodological qual-
ity, which could suggest low barriers to publishing.
Furthermore, the findings of this review are limited
by the small number and sample size of studies identi-
fied. Due to heterogeneity of the studies and the po-
tential for methodological bias, it was not possible to
demonstrate the relative effectiveness of different psy-
chosocial therapies.

Further Research

Studies should aim to address long term psychosocial
outcomes beyond the acute recovery phase, such as
trauma-focused cognitive behavioral therapy (TF-
CBT) (Ramirez de Arellano et al., 2014; Vaniprabha,
Madhusudhan, & Ramesha, 2015), peer support
group attendance to improve social interactions
(Grieve et al., 2017). Also needed are interventions
that integrate a model of care that provides coordina-
tion of psychosocial care both during hospitalization
(e.g., family support coordinator in pediatric burn
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units) and post-discharge for the injured children and
their families throughout the recovery trajectory
(Curtis, Foster, Mitchell, & Van, 2016; Foster,
Young, Mitchell, Van, & Curtis, 2017). Furthermore,
interventions targeting the preschool age group are
needed as well as parent—child interventions. For burn
camps, studies may consider developing or using other
standardized scales that better capture the psychoso-
cial recovery aspects. In addition, quasi-experimental
studies with larger sample sizes and standard compari-
son groups (age, years since burn injury, body part in-
volved, previous participation in camps) are
recommended.

Conclusion

A range of psychosocial interventions and outcome
tools exist for pediatric burns. The majority focus on
distraction techniques in the acute recovery phase de-
livered in the form of VR. These interventions were
found to be effective in reducing pain and anxiety
prior to or during burn dressing changes or during
physical therapy for a wide range of pediatric ages.
Burn camps, cognitive behavioral therapy, and parent
counseling are promising but more large-scale, robust
studies are needed to determine the effectiveness of
interventions addressing psychosocial sequelae outside
of pain management in order to strengthen the current
evidence base for psychosocial burn interventions in
children and adolescents.

Supplementary Data

Supplementary data can be found at: https://academic.oup.
com/jpepsy.
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